ACM 


INSTRUCTION SET 
The instructions that are implemented by hardware are described in detail on the pages 


that follow. 
ACM 


Instruction: 
Alphanumeric compare 


Restriction 
Traps (TV#5) on Models 23, 33, 43, and $3 


Type: 
Alphanumeric 


Format: 


i} 15: 
0000000000100 01 0 
data descriptor — DD1 
data descriptor — DD2 
Description 


‘The character string specified by the first operand is compared with the character string 
specified by the second operand, The comparison proceeds character-by-character from left 
to right. When a mismatch occurs, the binary values of the two unlike characters determine 
whether the first character string is greater or less than the second, and the G or L bit of the 
CIP indicator register is set accordingly. 

If the lengths of the strings are unequal, the shorter string is unconditionally extended to 
the right with the fill character specified by the second data descriptor, Note that the exten- 
sion takes place internally in the CTP and not in main memory. 

If the lengths of both strings are zero, the strings are considered to be equal. 

Both operands may specify IMOs. 

If the valuc of the byte length specified by the first data descriptor is zero, the length is 
contained in the right byte of register R4 and can be from 0 through 255 bytes. If the value 
of the byte length specified in the first data descriptor is not zero, that value, which can be 
from | through 31, is the length. 

If the value of the byte length specified by the second data descriptor is zero, then 
register RS contains the fill character (in the left byte) and the length (in the right byte). 
When escape to register R5 occurs, the length can be from | through 255 characters. If the 
value of the byte length specified in the second data descriptor is not zero, that value is the 
length and the fill character is an ASCII blank (20 hexadecimal). In this case, the length can 
be from 1 through 31 bytes. 
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ACQ/ADD 


ACQ 


Instruction: 
Acquire stack space 


Restriction: 
Traps (TV#5) on Models 23 and 33 


Format: 
i) 3.4 7 ll 12 15 
© 8 2 0/10 & & B/D O: 0 1 .[D We ees 
Go 0 0 0/6 0 0 O}0 Bn 0 E Rn 
Description: 


Acquires a portion of the remaining available stack space. The amount of space in words 
to be acquired is specified by Rn, and Bn is loaded with the leftmost address of the newly 
acquired space, CW is updated to the new stack length. 

The contents of the I Register are unaffected. Trap vector #10 will occur if MW would be 
exceeded by the ACQ. 


ADD 


Instruction: 
Add to R register 


Type: 
Double Operand 
Format: 
ool 3.4 a ¢ 15 
1 Rn ted Oe '0 address syllable 
optional 
Description: 


Adds the word at the effective address to the word contained in the designated R register. 
The carry (C) and overflow (OV) indicators will be set if carry and/or overflow occurs 
respectively; otherwise they will be cleared to zero. The address syllable can specify a 
memory location, an immediate operand, or another R register. 
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ADD/ADV/AID 


Some examples of addition are: 


R Register Effective Address R Register c ov 
(Before) (Before & After) (After) (After) (After) 
+(32.766)10 +1 +32,767 ie) 0 
+G32,767)10 +1 -32,767 0 1 

+1 =2: -1 0 ie) 

-1 +2 +1 1 0 
(EFFF hie 42 0001 1 0 

ADV 
Instruction: 


Add value to R register 


Type: 

Short Value Immediate 

Format: 
01 304 7 8 15 
Ch value 


Description: 

Adds the value contained in the instruction (with the sign extended) to the designated R- 
segister. Overflow (OV) and carry (C) indicators are set/cleared according to the results of 
the addition. 


AID 


Instruction: 
Add double-word integer 


Restriction: 
Traps (TV#5) on Models 23 and 33 


Type: 
Single Operand 


Format: 0 3 4 y 8 2 
[ 0 0 ofo 1 0 o[e] address syllable 


Description: 

Loads the sum of the double-word integer contained in R6 and R7 and the contents of 
the double-word location specified by the address syllable into R6 and R7. 

R6(0) is considered the high-order bit. 

R7(15) is considered the low-order bit. 


INSTRUCTIONS AND ADDRESSING 4-15 cc71 


AID/ALR/AME 


The contents of the I register are affected as follows: 
o If carry, C is set to 1; otherwise 0. 
© If overflow, OV is set to |; otherwise 0. 

ALR 


Instruction 
Alphanumeric Move 


Restriction 
Traps (TV#5) on Models 23, 33, 43. and 5 


Type: 
Alphanumeric 
Format 
0 1s 
0000000000100 001 
data descriptor — DD1 
data descriptor — DD2 
Descriptio 


The character string is moved from the address specified by the first operand (sending 
ficld) to the address specified by the second operand. If the length of the receiving field is 
zero, the TR-bit (truncation bit) of the CIP indicator register is set to 1, and the instruction 
is aborted. Trap 28, truncation, may then be generated. 

The length of the first operand is contained in the first data descriptor (DD1) and can 
have a value from | through 31 bytes. If this length is zero, then the length is contained in 
the night byte of R4 and can be from 0 to 255 bytes. 

The length of the second operand is contained in the second data descriptor (DD2) and 
can have a value from 1 through 31 bytes. If this length is zero, then R5 contains the length 
in the right byte and the fill character in the left byte. In this case, the length can be 0 
through bytes. If the length specified in the data descriptor is non-zero, then the fill 
character is an ASCH blank (20 hexadecimal). Fill control is specified by DD2. 


AME 


Instruction: 
Alphanumeric move and edit 


Restriction: 
Traps (TV#5) on Models 23, 


33, 43, and 53 


Type: 
Edit 
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cc7i 


AME/AINDE 


Format: 
id 15 
7 
0 0. 0): 6. 6 60> GeO cO.dt oO 2 Oe 
data descriptor — DD1 
data descriptor — DD2 
data descriptor — DD3 
Description: 


The character string in the sending field specified by the first data descriptor (DD1) is 
edited in accordance with the micro operations in the field specified by the third data 
descriptor (DD3), and moved to the receiving field specified by the second data descriptor 
(DD2). 

The number of edited characters stored in the receiving field can be ¢ither more or less 
than the number in the sending field depending upon whether the micro operations require 
characters to be inserted in the receiving field or characters to be skipped from the sending 
field, 

‘The instruction terminates normally when the receiving field is filled. Normal termination 
occurs even though the sending field or the string of micro operations have not been 
exhausted. 

An illegal specification trap (Trap 26) is generated if either the sending field or the string 
of micro operations is exhausted before the receiving field is filled. 


NOTE: Refer to Section 6 of the GCOS 6 Assembly Language Reference manual, Order 


No, CBO7 for an explanation concerning micro edit operations which are re- 
quired by the AME and DME edit move instructions. 


AND 


Instruction: 
AND with R register 


Type: 
Double Operand 
Format: 
Q 4 3.4 S 9 15 
1 Rn Ot Oo 140 address syllable 
1 
[2 optional 5 
Description: 


Logically ANDs the word at the effective address to the word contained in the designated 
R register. No indicators are affected. The address syllable can specify a memory address, an 
immediate operand, or another R register. 
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AND/ANH 


The following chart illustrates the result of logically ANDing bits: 


First operand bit 


Second operand bit 


Result 


Examples: 


R Register Effective Address R Register 
(before) (before & after) (after) 
(ABCD), ¢ (OOFF)is (O0CD),, 
(ABCD),¢ 777 )16 (2345)i6 
ANH 
Instruction: 
AND half-word (byte) with R register 
Type: 
Double Operand 
Format: 
ool 3.4 8 9 15 
1 Rn for 4 2 address syllable 
! tional q 
H option: a} 
Description: 


Logically ANDs the byte at the effective address (with its sign extended) to the word 
contained in the designated R register. No indicators are affected. The address syllable can 
specify a memory address, an immediate operand, or another R register, with the byte being 


positioned as follows: 


— memory location, not indexed 
memory location, indexed 
index value even 
index value odd 
immediate operand 
R register 
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— left byte 


— left byte 
— right byte 
- left byte 
— right byte 


4.18 


cce7i 


ANH/ASD 


The following chart illustrates the result of logically ANDing bits: 


First operand bit oyo]. [1] 
Second operand bit ifo[i}o 
Result ofofifo 
Examples 
R Register Effective Address R Register 
(before) (before & after) (after) 
(ABCD )te CFF )y6 (ABCD). 
(ABCD) 6 OM (0045)16 
ASD 
Instruction: 


Activate segment descriptor 


Restriction 
Traps (TV#5) on models without the Memory Management Unit option 


Type: 


Generic 


Format: 
0 78 li 12 15 


0000000 ofo 0 o-ofi ovis 


Description: 

Other than via a level change, this privileged instruction is the only way MMU segment 
descriptor tables can be changed. 

The ASD instruction loads one segment descriptor into the MMU. Base register BS speci- 
fies the segment, and the descriptor is contained in general registers R6 and R7. The new 
segment descriptor is effective immediately. 

In using this instruction, the programmer must remember that the memory tables asso- 
ciated with each level are not updated by an ASD or by a level change. Therefore, if the new 
descriptor is to remain valid after an interrupt, it must also be loaded into the MMU image 
associated with the current level. Normally, to avoid anomalies resulting from interrupts 
between the two loads, the memory image should be loaded first, and it should be loaded by 
an (uninterruptible) SDI instruction. 

she contents of the I-Register are unaffected. If SP) # 1x, then trap vector #13 will 
occur. 
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Tnstruction: 
Branch unconditionally 


Type: 
Branch on Indicator 
Format: 
ol 3.4 8 9 15 
[2 GL ae a £ displacement 
H optional 4 
Description: 


Branches to the specified location unconditionally, If the J bit in the mode control (M1) 
register is set, control then traps to trap vector #2. 
BAG 


Instruction: 
Branch if algebraically greater than 


Type: 
Branch on Indicator 
Format: 
ol 34 §. 9 15 
oy7o0 0 G/1 0 100 displacement 
optional 


Description: 

Branches to the specified location if either the greater than indicator (G) or the unlike 
signs indicator (U), but not both, is equal to one. If the J bit in the mode control (M1) reg- 
er is set, and if the branch would have taken place, this instruction traps to trap vector 


#2, 


BAGE 


Instruction: 
Branch if algebraically greater than or equal to 


Type: 
Branch on Indicator 


INSTRUCTIONS AND ADDRESSING 4-20 cc7 


BAGE/BAL/BALE 


Format: 


0 OC OL C0 0 4 displacement 


pce optional 


J 


Description: 

Branches to the specified location if both the less than indicator (L) and the unlike signs 
indicator (U), or neither is equal to one. If the J bit in the mode control (M1) register is set, 
and if the branch would have taken place, this instruction traps to trap vector #2. 


BAL 


Instruction: 
Branch if algebraically less than 


Type: 
Branch on Indicator 
Format: 
0 1 3 4 = 9 15 
00 0]1 0 0 0 o] displacement ‘| 
r optional | 
Description: 


Branches to the specified location if either the less than indicator (L) or the unlike signs 
indicator (U), but not both, is equal to one. If the J bit in the mode control (M1) register is 
set, and if the branch would have taken place, this instruction traps to trap vector #2. 


BALE 


Instruction: 
Branch if algebraically less than or equal to 


Type: 
Branch on Indicator 


Format: 


o1 3 4 8 9 15 
elo oO vila. oe Ot displacement 
I optional 3 
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BALE/BBF/BBT 


Description: 

Branches to the specified location if both the greater than indicator (G) and the unlike 
signs indicator (U), or neither is equal to one. If the J bit in the mode control (M1) register 
is set, and if the branch would have taken place, this instruction traps to trap vector #2 


BBF 


Instruction: 
Branch if bit-test indicator false 


Type: 
Branch on Indicator 
Format: 
Q@ 1 304 sD 15 
0:0 OOo ho Pi Oa displacement 
: optional a 
Description: 


Branches to the specified location if the bit-test indicator (B) is equal to zero. If the J bit 
in the mode control (M1) register is set, and if the branch would have taken place, this 
instruction traps to trap vector #2. 


BBT 


Instruction: 
Branch if bit-test indicator true 


Type: 
Branch on Indicator 
Format: 
0 1 a 4 Bis 15 
0] & 01.0.0 £0 1 0 displacement 
optional 


Branches to the specified location if the bit-test indicator (B) is equal to one. If the J bit 
in the mode control (M1) register is set, and if the branch would have taken place, this 
instruction traps to trap vector #2. 
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BCF/BCT/BDEC 


BCF 


Instruction: 
Branch if carry false 


Type 
Branch on Indicator 
Format: 
a1 3 4 8 9 15 
fT o ojo 11071 displacement 
tional 
: optional 
Description: 


Branches to the specified location if the carry indicator (C) is equal to zero. If the J bit in 
the mode control (M1) register is set, and if the branch would have taken place. this instruc- 
tion traps to trap vector #2. 


BCT 


Instruction: 
Branch if carry true 


Type: 
Branch on Indicator 
Format: 
ool 304 8 9 15 
o;o 0 O}0 1 1 0 0 displacement 
1 
Aj optional 5 
Description: 


Branches to the specified location if the carry indicator (C) is equal to one. If the J bit in 
the mode contro] (M1) register is set. and if the branch would have taken place, this instruc- 
tion traps to trap vector #2, 


BDEC 


Instruction: 
Branch and decrement 


Type: 
Branch on Register 
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BDEC/BE/BEVN 


Format: 
Oo ol 304 8 9 15 
0 Rn OT f to displacement 
I ‘optional | 
Description: 


Subtracts one from the contents of the designated R register and then branches to the 
specified location if the result is not equal to -1 (i.e., branches unless the register initially 
contained zero). Hf the J bit in the mode control (M1) register is set, and if the branch would 
have taken place, this instruction traps to trap vector #2. 


BE 


Instructio: 
Branch if equal 


Type: 
Branch on Indicator 
Format: 
ool 304 & 18 
ojo Oo OJ 1 0 0 1 0 displacement, 
i ‘optional 4 
Description: 


Branches to the specified location if neither the greater than indicator (G) nor the less 
than indicator (L) is equal to one. If the J bit in the mode control (M1) register is set, and 
if the branch would have taken place, this instruction traps to trap vector #2. 


BEVN 


Instruction: 
Branch if R register even 


Type: 
Branch on Register 
Format: 
01 34 89 1S 
0 Ra [io 1 1 0 displacement 
“optional 
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BEVN/BEZ/BG 


Description: 

Branches to the specified location if bit 15 of the designated R register is equal to zero, 
If the J bit in the mode control (M1) register is set. and if the branch would have taken 
place, this instruction traps to trap vector #2. 


BEZ 


Instruction: 
Branch if R register equal to zero 


Type: 

Branch on Register 

Format: 
ee 3.4 8 3 15 
0] Ra i 0. 4.0 displacement 1] 

7 1 

i ‘optional are: 

Descripti 


Branches to the specified location if the contents of the designated R register are equal to 
zero, If the J bit in the mode control (M1) register is set, and if the branch would have taken 
is instruction traps to trap vector #2, 


BG 


Instruction: 
Branch if greater than 


Type: 
Branch on Indicator 
Format: 
ol 34 8 9 15 
G16 @ Giat-6 1-1 @ displacement 
; optional 4 
Description: 


Branches to the specified location if the greater than indicator (G) is equal to one. If the 
J bit in the mode control (M1) register is set, and if the branch would have taken place, this 
instruction traps to trap vector #2. 
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cc71 


BGE/BGEZ/BGZ 


BGE 


Instruction: 
Branch if greater than or equal to 


Type: 
Branch on Indicator 
Format: 
01 304 8 9 15 
[eyo 0 ole 010 displacement 
\ optional i 
Description: 


Branches to the specified location if the less than indicator (L) is equal to zero. If the J 
bit in the mode control (M1) register is set, and if the branch would have taken place, this 
instruction traps to trap vector #2. 


BGEZ 


Instruction: 
Branch if R register greater than or equal to zero 


Type: 
Branch on Register 
Format: 
Od 364 8 9 15 
0 Rn 10 6 O 41 displacement 
{ optional a 
Description: 


Branches to the specified location if bit zero of the designated R register is a zero. If the 
J bit in the mode control (M1) register is set, and if the branch would have taken place, this 
instruction traps to trap vector #2. 


BGZ 


Instruction: 
Branch if R register greater than 0 


Type: 
Branch on Register 
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INSTRUCTIONS AND ADDRESSING 4 


BGZ/BINC/BIOF 


Format: 
1 304 8 9 15 
o| Rn l 1 o 1 00 displacemeat 
: optional } 
Description: 


Branches to the specified location if bit zero of the designated R register is equal to zero 
and bits [—15 are not equal to zero. If the J bit in the mode contro] (M1) register is set, 
and if the branch would have taken place. this instruction traps to trap vector #2. 


BINC 


Instruction: 
Branch and increment 


Type: 
Branch on Register 
Format: 
ol 3.4 8 9 Is 
0 Rn oral displacement 
i optional i 
Description: 


‘Adds one to the contents of the designated R register and then branches to the specified 
location if the result is not equal to zero (i.¢., branches unless the register initially contains 
-1). If the J bit in the mode control (M1) register is set, and if the branch would have taken 
place, this instruction traps to trap vector #2. 


BIOF 


Instruction: 
Branch if 1/O indicator false 


Type: 
Branch on Indicator 
Format: 
ool 3 4 & 9 15 
OO G Oe 2 1 fF aA displacement 
optional 


Q 


cc71 


BIOF /BIOT/BL 


Description: 

Branches to the specified location if the I/O indicator (I) is equal to zero. If the J bit in 
the mode control (M1) register is set, and if the branch would have taken place, this instruc- 
tion traps to trap vector 


BIOT 


Instruction: 
Branch if I/O indicator true 


Type: 
Branch on Indicator 
Format: 
01 34 89 Is 
ofo o ofo td dt o] displacément 
; ‘optional j 
Description: 


Branches to the specified location if the 1/O indicator (1) is equal to one. If the J bit in 
the mode control (M1) register is set, and if the branch would have taken place, this instruc- 
tion traps to trap vector #2. 


BL 


Instruction: 
Branch if less than 


Type: 
Branch on Indicator 
Format: 
ie! 2 Ss % 15 
0 0 0}0 0 1 0 0 displacement 
“ optional 
Description: 


Branches to the specified location if the less than indicator (L) is equal to one. If the J bit 
in the mode control (M1) register is set, and if the branch would have taken place, this 
instruction traps to trap vector #2. 
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BLE/BLEZ/BLZ 


BLE 


Instruction: 
Branch if less than or equal to 


Type: 
Branch on Indicator 
Format: 
ol 34 8 9 15 
fofo o oo ort displacement 
4 
L optional j 
Description: 


Branches to the specified location if the greater than indicator (G) is equal to zero. If the 
J bit in the mode control (M1) register is set, and if the branch would have taken place, this 
instruction traps to trap vector #2. 


BLEZ 


Instruction: 
Branch if R register less than or equal to zero 


Type 

Branch on Register 

Format 
o4 304 8 9 15 
0 Rn io 16 ¢ displacement | 
L optional i 

Description: 


Branches to the specified location if bit zero of the designated R register is equal to one, 
or if the contents are equal to zero, If the J bit in the mode control (M1) register is set, and 
if the branch would have taken place, this instruction traps to trap vector #2. 


BLZ 


Instruction: 
Branch if R register less than zero 


Type: 
Branch on Register 
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BLZ/BNE/BNEZ 


Format 
1 3.4 8 9 15 
0 Rn 10000 displacement 
H optional i 
Description: 


Branches to the specified location if bit zero of the designated R register is a one. If the J 
bit in the mode control (M1) register is equal to one, and if the branch would have taken 
place, this instruction traps to trap vector #2. 


BNE 


Instruction: 
Branch if not equal 


Type: 
Branch on Indicator 
Format: 
ool 3.4 89 15 
[a oo o]1 00711 displacement 
i optional ‘i 
Description: 


Branches to the specified location if either the greater than indicator (G) or the less than 
indicator (L) is equal to one. If the J bit in the mode control (M1) register is set,-and if the 
branch would have taken place, this instruction traps to trap vector #2. 


BNEZ 


Instruction 
Branch if R register not equal to zero 


Type 

Branch on Register 

Format: 
oo4 3.4 a 15 
oO Rn 2 Oo 0 4 © displacement 
i ‘optional ze 
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BNEZ/BNOV/BODD 


Description: 

Branches to the specified location if the contents of the designated R register are not 
equal to zero. If the J bit in the mode control (M1) register is set, and if the branch would 
have taken place, this instruction traps to trap vector #2. 


BNOV 


Instruction: 
Branch if no overflow 


Type: 

Branch on Indicator 

Format: 
01 304 89 15 
ofo o oo 1 001 displacement ] 
i optional ; 

Description: 


Branches to the specified location if the overflow indicator (OV) is equal to zero. If the J 
bil in the mode control (M1) register is set, and if the branch would have taken place, this 
instruction traps to trap vector #2. 


BODD 


Instruction: 
Branch if R register odd 


Type: 
Branch on Register 
Format: 
1 34 89 18 
fo] Ra roi i] displacement 
1 
‘2 optional | 
Description: 


Branches to the specified location if bit 15 of the designated R register is equal to one. If 
the J bit in the mode control (M1) register is set, and if the branch would have taken place, 
this instruction traps to trap vector #2. 
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BOV/BRK/BSE 


BOV 


Instruction: 
Branch if overflow 


Type: 
Branch on Indicator 
Format: 
ol 34 89 
ofo 0 ofo 1 0 0 0 displacement =| 
L optional 2 ! 
Description: 


Branches to the specified location if the overflow indicator (OY) is equal to one. If the J 
bit in the mode control (M1) register is set. and if the branch would have taken place. this 
instruction traps to trap vector 


BRK 


Instruction: 
Breakpoint trap 


Type: 
Generic 


Format: 


cription 
Causes a trap to trap vector #2; this instruction is used for debugging. 
BSE 


Instruction: 
Branch if signs equal 


Type: 
Branch on Indicator 
Format: 
ol a4 8 9 is 
ofo o of[i1 0 111 displacement | 
i 1 
j optional a 
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BSE/BSU/CAD 


Description: 

Branches to the specified location if the unlike signs indicator (U) is equal to zero, If the 
J bit in the mode control (M1) register is set, and if the branch would have taken place, this 
instruction traps to trap vector #2. 


BSU 


Instruction: 
Branch if signs unlike 


Type: 

Branch on Indicator 

Format: 
ool 304 BS 15 
ofo o ofi1 0 11 0 displacement 
I optional ; 


Description: 

Branches to the specified location if the unlike signs indicator (U) is equal to one. If the 
J bit in the mode control (M1) register is set, and if the branch would have taken place, this 
instruction traps to trap vector #2. 


CAD 


Instruction: 
‘Add carry bit 


Type: 
Single Operand 
Format: 
ool a 4 & 9 15 
1)% BD Ofe fF FO 1 address syllable 
H optional | 
Description: 


Adds the contents of the C bit in the I register to the contents of the location specified in 
the address syllable, The address syllable can specify a memory location, an immediate 
operand, or one of the R registers. 

The contents of the | register are affected as follows: 


© Ifa carry occurs during the operation, the C bit is set to 1; otherwise, it is set to 0. 
© If the result is more than 16 bits long, the OV bit is set to 1; otherwise, it is set to 0. 
This cannot cause an overlap trap. 
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CBD/CBE 


CBD 


Instruction: 
Convert binary to decimal 


Restriction: 
Traps (TV#5) on Models 23, 33, 43, and 53 


Type: 
Numeric 
Format: 
0 15 
oo000T7000T0011 14 
data descriptor — DDI : | 
data descriptor — DD2 | 
Description: 


The signed binary value specified by the first operand is converted to the decimal data 
type specified by the second operand and stored, right justified, at the address specified by 
the second operand. The stored decimal integer can be 16 or 32 bits in length as specified in 
the data descriptor, 


CBE 


Instruction: 
Branch if equal 


Restriction: 
Traps (TV#5) on Models 23, 33, 43, and 53 


Type: 
Commercial Branch 
Format: 
ol 3.4 78 9 15 
fof: o tfo 07 ft displacement 
Description: 


Branches to the location specified by the operand if the G-bit and the L-bit of the CIP 
indicator register are both 0, 

If the J-bit in the M1 register contains a binary 1, the trace procedure is entered via trap 
vector Upon completion, the trace procedure automatically branches to the address 
specified by the operand. In this case, or if the J-bit contains a binary 0, the instruction 
sequence starting at the location specified by the operand is executed 
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CBG/CBGE 


CBG 


Instruction: 
Branch if greater 


Restriction: 
Traps (TV#5) on Models 23, 33, 43, and 53 


Type: 
Commercial Branch 
Format 
Od 3.4 Tt Bey 18 
fol: 1 ofo 0 1 I]Jo displacement a 
Description: 


Branches to the location specified by the operand if the G-bit of the CIP indicator register 
is 1. 

If the J-bit in the M1 register contains a binary 1, the trace procedure is entered via trap 
yector #2. Upon completion, the trace procedure automatically branches to the address 
specified by the operand, In this case, or if the J-bit contains a binary 0, the instruction, 
sequence starting at the location specified by the operand is executed. 


CBGE 


Instruction: 
Branch if greater than or equal 


Restriction: 
Traps (TV#5) on Models 23, 33, 43, and 53 


Type: 
Commereial Branch 
Format: 
ol 34 7 9 15s 
ola Ble 8 © a displacement | 
Description: 


Branches to the location specified by the operand if the L-bit of the CIP indicator register 
is 0. 

If the J-bit in the M1 register contains a binary 1, the trace procedure is entered via trap 
vector #2, Upon completion, the trace procedure automatically branches to the address 
specified by the operand. In this case, or if the J-bit contains a binary 0, the instruction 
sequence starting at the location specified by the operand is executed. 
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ccm 


CBL/CBLE 


CBL 


Instruction 
Branch if less 


Restriction: 
Traps (TV#5) on Models 23, 33, 43, and 53 


Type: 
Commercial Branch 


Format: 
ol 3 4 15 


t~ 3 —D 
oft i ifo oO 1 if] displacement] 


Description: ‘ 

Branches to the location specified by the operand if the L-bit of the CIP indicator register 
is 1. 

If the J-bit in the M1 register contains a binary |, the trace procedure is entered via trap 
vector #2. Upon completion, the trace procedure automatically branches to the address 
specified by the operand. In this case, or if the J-bit contains a binary 0, the instruction 
sequence starting at the location specified by the operand is executed. 


CBLE 


Instruction: 
Branch if less than or equal 


Restriction: 
Traps (TV#5) on Models 


33, 43, and $3 


Type: 

Commercial Branch 
Format: 

o 1 3.4 7B 9 15 
foto i ifo o 7 ifa] displacement =| 

Description: 

Branches to the location specified by the operand if the G-bit of the CIP indicator register 
is 0. 


If the J bit in the M1 register contains a binary 1, the trace procedure is entered via trap 
vector #2. Upon completion, the trace procedure automatically branches to the address 
specified by the operand. In this case, or if the J-bit contains a binary 0, the instruction 
sequence starting at the location specified by the operand is executed. 
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Cc71 


CBNE/CBNOV 


CBNE 


Instruction: 
Brangh if not equal 


Restriction: 
Traps (TV#5) on Models 23, 33, 43, and 53 
Type: 
Commercial Branch 
Format: 
ae 304 7. §.9 18 
opt co fo ot fol displacement 
Description: 


Branches to the location specified by the operand if either the G-bit or the L-bit of the 
CIP indicator register is 1 

If the J-bit in the M1 register contains a binary 1, the trace procedure is entered via trap 
vector #2. Upon completion, the trace procedure automatically branches to the address 
specified by the operand. In this case, or if the J-bit contains a binary 0, the instruction 
sequence starting at the location specified by the operand is executed. 


CBNOV 


Instruction: 
Branch on no overflow 


Restriction: 
Traps (TV#5) on Models 23, 33,43, and 53 


Type: 
Commercial Branch 


Format: 


304 7 Be 15 
0 


01 
[o[o 01 Ce displacement 
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CBNOV/CBNSF/CBNTR 


Description: 

Branches to the location specified by the operand if the OV-bit of the CIP indicator 
register is 0, 

If the J-bit in the M1 register contains a binary 1, the trace procedure is entered via trap 
yeetor #2. Upon completion, the trace procedure automatically branches to the address 
specified by the operand, In this case, or if the J-bit contains a binary 0, the instruction 
sequence starting at the location specified by the operand is executed. 


CBNSF 


Instruction: 
Branch on no sign fault 


Restriction 
Traps (TV#5) on Models 23, 33,43, and 53 


Type: 
Commereial Branch 
Format 
01 34 789 15 
opo 1 iyo o7 if1 displacement 
Description: 


Branches to the location specified by the operand if the SF-bit of the CIP indicator 
register is 0. 

If the J-bit in the M1 register contains a binary 1, the trace procedure is entered via trap 
vector #2. Upon completion, the trace procedure automatically branches to the address 
specified by the operand. In this case, or if the J-bit contains a binary 0, the instruction 
sequence starting at the location specified by the operand is executed. 


CBNTR 


Instruction: 
Branch on no truncation 


Restriction: 
Traps (TV#5) on Models 23, 33,43, and 53 


Type: 
Commercial Branch 
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CBNTR/CBOV 


Format: 


ool 3.64 7 8 g 15 


ofo 1 ofo 0 1 1[i[ __ displacement a 


Description: 

Branches to the location specified by the operand if the TR-bit of the CIP indicator 
register is 0. 

If the J-bit in the M1 register contains a binary 1, the trace procedure is entered via trap 
vector #2. Upon completion, the trace procedure automatically branches to the address 
specified by the operand, In this case, or if the J-bit contains a binary 0, the instruction 
sequence sturting at the location specified by the operand is executed. 


CBOY 


Instruction: 
Branch on overflow 


Restriction: 
Traps (ITV#5) on Models 23, 33,43, and 53 


Type: 

Commercial Branch 

Format: 
ool 3 4 y B® 18 ¥ 
ofo 9 1fe eo 1 To] displacement 

Descriptio 


Branches to the location specified by the operand if the OV-bit of the CIP indicator 
register is 1]. 

If the J-bit in the M1 register contains a binary 1, the trace procedure is entered via trap 
vector #2. Upon completion, the trace procedure automatically branches to the address 
specified by the operand. In this case, or if the J-bit contains a binary 0, the instruction 
sequence starting at the location specified by the operand is executed. 
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CBSF/CBTR 


CBSF 


Instruction: 
Branch on sign fault 


Restriction: 
Traps (TV#5) on Models 23, 33, 43, and 53 


Type: 
Commercial Branch 
Format: 
ool a4 ? 2 9 15 
ofo 1 ifo 0 1 1J0 displacement 
Description: 


Branches to the location specified by the operand if the SF-bit of the CIP indicator 
register is 1. 

If the J-bit in the M) register contains a binary 1, the trace procedure is entered via trap 
veetar #2. Upon completion. the trace procedure automatically branches to the address 
specified by the operand. In this , or if the J-bit contains a binary 0, the instruction 
sequence starting at the location specified by the operand is executed. 


CBIR 


Instruction 
Branch on truncation 


Restriction: 
Traps (TV#5) on Models 23, 33, 43. and 53 


Type: 
Commercial Branch 


Format: 


304 7 8 °9 15 
1 ofo 0 1 1/0] displacement ] 
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CBTR/CDB/CL 


Description: 

Branches to the location specified by the operand if the TR-bit of the CIP indicator 
register is |. 

If the J-bit in the M1 register contains a binary 1, the trace procedure is entered via trap 
vector #2, Upon completion, the trace procedure automatically branches to the address 
specified by the operand, In this case, or if the J-bit contains a binary 0, the instruction 
sequence starting at the location specified by the operand is executed. 


CDB 


Instructio 
Conyert decimal to binary 


Restriction: 
Traps (TV#5) on Models 23, 33, 43, and 53 


Type: 
Numeric 
Format: 
0 15 
000 60000 0 0 0 1 0.4 Oe 
data descriptor —-DD1 
data descriptor — DD2 
Description: 


The decimal value specified by the first operand is converted to binary and stored in 
two's complement notation at the address specified by the second operand. The stored 
binary integer can be 16 or 32 bits in length as specified in the data descriptor. 
cL 


Instruction: 
Clear 


Type: 
Single Operand 


Format: 


res 3 4 8 9 15 
p [9 0 Of 0 1 1 1 O| __ addrasssyllable 
: optional =) 
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CL/CLH/CMB 


Description: 
Stores zeros in the location specified in the address syllable, The address syllable can 


specify a memory location, an immediate operand, or one of the R registers. 
CLH 


Instruction; 
Clear half-word 


Type: 
Single Operund 
Format: 
oot 3.4 § 9 15 
aie oO OIG 2 1 1 Tt address syllable 
t jpn 
LL optional } 
Description: 


Stores zeros in the half-word location specified in the address syllable. The address syl- 
lable can specify a memory location, an immediate operand, or another R register, with the 


byte being positioned as follows: 


memory location, not 


indexed left byte 
— memory location, indexed 
index value even left byte 
index value odd right byte 
immediate operand left byte 
— R register right byte 
CMB 
Instruction: 


Compare to B register 


Type: 
Double Operand 


Format: 


ool 3 4 8 9 15 
1 Bn ee a. address syllable 
[oe ea OS a | 
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CMB/CMH/CMN: 


Description: 

Compares the word in the designated B register with the word(s) in the effective address 
and sets the G and L indicators according to the results of the comparison. The address syl- 
lable can specify a memory location, an immediate operand, or another B register. 

The greater than (G) and less than (L) indicators are set or cleared depending on the 
unsigned contents of the two operands. The setting of the unlike signs (U) indicator is not 
defined 


CMH 


Instruction: 
Compare half word (byte) to R register 


Type: 

Double Operand 

Format: 
oo 32 4 8 9 Is 
1 Rn yo 0 071 1 address syllable =] 
I optional 3 

Description: 


Compares the word in the designated R register with the byte (sign extended) in the 
effective address and sets the G, nd U indicators according to the results of the compari- 
son. The address syllable can specify a memory location, an immediate operand, or another 
R register, with the byte being positioned as follows: 


~ memory location, not 


indexed — left byte 
— memory location, indexed 
index value even left byte 
index value odd right byte 
— immediate operand — left byte 
— R register — right byte 


The greater than (G) and less than (L) indicators are set or cleared depending on the 
16-bit unsigned contents of the two operands. The unlike signs (U) indicator is cleared if bit 
zero of both operands are the same, set if different. 


Example: R register contains (OOFF); 6 
Effective address contains (FF), 6 
CMH sets Land U, clears G 


CMN 


Instruction: 
Compare address to null 
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CMN/CMR 


Type: 
Single Operand 
Format: 
01 34 8 9 15 
[afascoro] as toa: 1 address syllable 
t * ae 
: optional oF 
Description 


Compares the contents of the location or B register specified by the address syllable to a 
null address (the address 0). 
The contents of the I register are affected as follows 


o The G bit is set to 0 if the specified address is equal to null; otherwise, it is set to 1. 
o The L bit is set to 0. 
o The U bit is affected, but its value is undefined. 


The address syllable can specify a memory location. an immediate operand, or one of the 
B regist 


CMR 


Instruction: 
Compare to R register 


Type: 

Double Operand 

Format: 
01 3 4 8 9 15 
a Rn [i 9 9 1 0 address syllable a 
L optional : 

Description: 


Compares the word in the designated R register with the word in the effective address and 
sets the G, L, and U indicators according to the results of the comparison. The address syl- 
lable can specify a memory location, an immediate operand, or another R register. 

The greater than (G) and less than (L) indicators are set or cleared depending on the 
16-bit unsigned contents of the two operands. The unlike signs (U) indicator is cleared if bit 
zero of both operands are the same, set if different. 

Note that this instruction can be used to do either a logical (alphabetical) comparison or 
an algebraic comparison. The branch instruction that follows performs either an algebraic 
test ora logical test. 
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CMR/CMV/CMZ 


Example: R register contains (FFFF); 6 
Effective address contains (7777), 6 
CMR sets G and U, clears L 
BG (Branch if greater) branches 
BAG (Branch if algebraically greater) does not 


CMV 


Instruction: 
Compare value to R register 


Type: 
Short Value Immediate 
Format: 
ol 3 4 7 8 15 
0 Ro [7 1 0 1] value ] 
Description: 


Compares the word in the designated R register with the byte (with its sign extended) 
contained in the value field of the instruction and sets/clears the G (greater than), L (less 
than), and U (unlike signs) indicators according to the results of the comparison 


Examples 


Contents of R register Value Field in Instruction G L U 
(OOAB), ¢ (AB)is o ! : 
(FFAB) 6 (ABs 0 0 0 
(FFAB): 6 (AADie 1 0 0 
(Tio CIVr0 0 0 0 
Cro GTho I 0) 1 
CMZ 
Instruction: 

Compare to zero 
Type: 

Single Operand 
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cce7L 


CMZ/CNFG 


Format: 
GL 3 4 a 15 
i[o 0 oJi 0 01.1 address syllable. q 
prise em optional sq 


Compares the contents of the location specified in the address syllable to 0. The address 
syllable can specify a memory location. an immediate operand, or one of the R registers. 
The contents of the I register are affected as follows: 


© If the contents of the specified location do not equal 0, the G bit is set to 1; otherwise, 
it is set to 0. 

o The L bit is set to 0. 

© If the first bit of the specified location equals 1, the U-bit is set to 1, otherwise, it is set to 0. 


CNFG 


Instruction: 
Configure 


Restriction: 
Traps (TV#5) on models without Scientific Instruction Processor/Commercial Instruction 


Processor. 


Type: 
Generic 


Format: 


Description: 

Causes the CP to perform an input/output operation and a scan. The effect of the input/ 
output operation is equivalent to that produced by the execution of the following 
instruction: [0 = $R7, = $R6 

Register R6 contains the command word (CHF) that specifies a channel number and a 
function code. (See the [0 instruction, for format of the command word.) The function 
code must designate an output function. The command word and the word contained in 
Register R7 are sent to the addressed [O channel. 

A predetermined list of channel numbers is scanned to determine the presence or absence 
of an SIP/CIP. The results of the scan are used to update internal CP firmware/hardware 
flags that direct instruction execution; i.e., trap or execute by an SIP/CIP. An identical scan 
is performed automatically when the system is powered up or initialized. 
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CPL/CSNCB 


CPL 


Instruction: 
Complement 


Type: 

Single Operand 

Format: 
ou Bi 4 BS 15 
ifo 0 ofo 1 1 0 0 address syllable 
L optional 

Description: 


Ones complements the contents of the location specified in the address syllable. No 
indicators are affected. The address syllable can specify a memory location, an immediate 
operand. or one of the R registers 


CSNCB 


Instruction: 
Synchronize and Branch 


Restriction: 
Traps (TV#S) on Models 23, 33,43, and 53 


Type: 
Commercial Branch 
Format: 
01 3 4 7 89 15 
ofr eo ofo ot ty displacement 
Description: 


Branches to the location specified by the operand after the previous CIP instruction has 
been completed, Used to synchronize the CPU/CIP in those cases where data being proc- 
essed by the asynchronous CIP is to be utilized by the CPU instructions. 

If the J-bit in the MI register contains a binary 1, the trace procedure is entered via trap 
vector #2. Upon completion, the trace procedure automatically branches to the address 
specified by the operand. In this case, or if the J-bit contains a binary 0, the instruction 
sequence starting at the location specified by the operand is executed. 
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CSYNC/DAD 


CSYNC 


Instruction: 
Synchronize 


Restriction: 
Traps (TV#S) on Models 23, 33, 43, and 53 


Type: 
Commercial Branch 
Format: 
o 1 3.4 
[fro ofo 01 
Description: 


Prevents the CP from going to the next instru 
been completed. Performs no operation, Used to 
where data being processed by the asynchronous CIP 


DAD 


Instruction: 
Decimal add 


Restriction: 
Traps (TW#5) on Models 23, 33,43, and 53 


Type: 
Numeric 
Format: Z 
0 ; 
0000000 0 0 0:1 
data descriptor — DDI 
data descriptor 
Description: 


Algebraically adds the decimal value at the addi 
decimal value at the address specified by the second 
address of the second operand. 

Whenever Trap 23 or Trap 24 occurs, the preservati 
guaranteed. [f any other trap occurs, the operands rem 
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DAL 


Instruction: 
Double-shift arithmetic-left 
Type: 
Shift Long 
Format: 
ol 3.4 W538 
ee 
sis number of positions shit 
Description: 


Shifts the contents of the even-odd R register pair 
R7), identified in the Rn field (which must be odd), le 
fied by the s field. The bit positions vacated by 
field contains 0, the shift distance is obtained from 
RL. 

The contents of the I register are affected as follows: | 


o If the contents of bit 0 in the even-numbered R 
otherwise, it is set to 0, 


Pictorial Representation: 


, Coe 
aes set to 1 if Rn’ (0) 
DAR 
Instruction: 
Double-shift arithmetic-right 
Type: 
Shift Long 
Format: 
ooL 3.4 
of Ra [0 000 
s is number of positions 
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DAR/DCL 


Description: 
Shifts the contents of the even-odd R register pair (i.c., R2 and R3, R4 and R5, RG and 
R7), identified in the Rn field (which must be odd), right the number of bit positions speci- 
fied by the s field. The bit positions yacated by the shift are filled with the sign value 
originally contained in bit O. Lf the s field contains 0, the shift distance is obtained from bits 
11 through 15 of general register RI. 
The contents of the I register are affected as follows: 


o C-bit contains the last binary digit shifted out of the odd-numbered R register. 


Pictorial Representation: 


saves last bit shifted out of Rn(15) pera 


DCL 


Instruction 
Double: 


ft closedteft 


Type: 
Shift Short 


Format: 


L a. 7 8 11 12 15 


0 
(o[ Ra 00 0 ofo 01 1] pes | 


s is number of positions shifted (1-15) 


Description: 

Shifts the contents of the even-odd R register pair (ie., R2 and R3, R4 and R5, R6-and 
R?), identified in the Rn field (which must be odd), left the number of bit positions speci- 
fied by the s field. The bits shifted out of the even-numbered R register are placed in the bit 
positions of the odd-numbered R register vacated as the bits are shifting left. If the s field 
contains 0, the shift distance is obtained from bits 12 through 15 of general register RI. 


Pictorial Representation: 
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DCM/DDV 


DCM 


Instruction: 
Decimal compare 


Restriction: 
Traps (TV#5) on Models 23, 33, 43, and 53 


Type: 
Numeric 
Format: 
oO 1S 
1 
060 6 0 OO OO 0 oO 1 ead A 
data descriptor — DD1 
data descriptor — DD2 
Deseription 


The decimal value specified by the first operand is compared algebraically with the 
decimal value specified by the second operand. 


NOTE: In zoned decimal operation, the zone bits are ignored. 


DDV 


Instruction: 
Decimal divide 


Restriction: 
Traps (TV#5) on Models 23, 33,43, and 53 


Type: 
Numeric 
Format: 
0 18 
00000000001 01 011 
data descriptor — DD1 
data descriptor — DD2 
data descriptor — DD3 | 
Description: 


Divides the decimal value (the dividend) at the address specified by the second operand 
by the decimal value (the divisor) at the address specified by the first operand. Places the 
quotient at the address specified by the third operand. Places the remainder at the address 
specified by the second operand. If the absolute value of the divisor is greater than that of 
the dividend, the quotient is zero and the dividend and the divisor remain unchanged. Ifthe 
divisor has a value of zero, a divide by zero trap (trap vector #25) is unconditionally 
generated 
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DDV/DCR/DEC 


© If the sign of DD1 is the sume as that of DD2, the sign of the quotient is +. 

© Hf the sign of DDI is not the same as that of DD2, the sign of the quotient is -. 

© The sign of the remainder is always the same as that of the dividend (DD2) unless the 
remainder is zero. 


DCR 


Instruction: 
Double-shift closed-right 


Type: 
Shift Short 
Format: 
0 oL 3.4 vie! 15 
of em [oo 0 ofoi tf s 
sis number of positions shifted (1-15) 
Description: 


Shifts the contents of the even-odd R register pair (i.e., R2 and R3, R4 and R5, R6 and 
R7), identified in the Rn field (which must be odd). right the number of bit positions speci- 
fied by the s field. The bits shifted out of the odd-numbered R register are placed in the bit 
positions of the even-numbered R register vacated as the bits are shifting right. If the s field 
contains Q, the shift distance is obtained from bits 12 through 15 of general register R1- 


Pictorial Representation: 


DEC 


Instruction: 
Decrement 


Type: 
Single Operand 
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DEU/VLY 


Format: 


ool 3 4 15 


89 
ls 0.0 0]! 0 0 0 | address syllable 
L 


optional 4 


Description: 

Decrements by | the contents of the location or register specified in the address syllable. 
then copics bit 0 of the addressed word or register into I(B). 

This instruction operates in read modify write (RMW) mode, which prevents any other 
processor in a multiprocessor environment from similarly accessing the location being modi- 
fied until the modification is completed, The address syllable can specify a memory location, 
an immediate operand. or one of the R registers. 

The contents of the I register are affected as follows: 


© If the decrementation causes a carry to occur, the C-bit is set to 1: otherwise, it is set 
to 0. 

o Tf the value being decremented was -32.768 (-2'*), (OV) is set to 1; otherwise, 
J(OV) is cleared to 0, However, this can never cause an overflow trap. 

© I(B) is set as described above. 


DIV 


Instruction: 
Divide R register 


Type: 
Double Operand 
Format 
01 3.4 s 9 15 
[ TT Rm [oot 1 Of address syllable 
{ optional sah 
Description: 
If the designated R register is R1 to R6, its contents are divided by the word at the effec- 
tive address and the remainder is lost; if the di ated R register is R7, the double-precision 


value in R6 and R7 is divided by the word at the effective address with the quotient being 
developed in R7 and the remainder in R6. The address syllable can specify a memory loca- 
tion, an immediate operand, or another R register. Z 

The contents of the I register are affected as follows: 


1. (OV) is set to 1 if 
a. The divisor = 0 
b. The dividend is -2'* times the divisor and the div 
¢. The quotient is greater than 2'5 - | or less than -2 
Otherwise (OV) is cleared to 0. 
Divide operations that cause (OV) to be set terminate with all operands unchanged. 


‘or is positive. 
1s 


INSTRUCTIONS AND ADDRESSING 45 cc 


DIV/DMC/DME 


2. The carry indicator (C) is set only if the remainder is not 0 and if the remainder is not 
stored in R6 , when the first operand does not specify R7). If R7 were specified as 
the first operand, the remainder would be stored in R6 and the carry bit would be 
unchanged whether or not the remainder was zero. 

3. The carry indicator (C) is cleared if the remainder is zero and is not stored in R6. 


DMC 


Instruction: 
Decimal move and convert 


Restriction: 
‘Traps (1 V#S) on Models 23, 33,43, and 53 


Type: 
Numeric 
Format: 
0 Is 
oo000007vV 001001 01] 
data descriptor — DD1 | 
data descriptor — DD2 | 
Description: 


‘The decimal value of the data type specified by the first operand is converted to the data 
type specified by the second operand and stored, right justified, at the address specified by 
the second operand 


DME 


Instruction 
Decimal move and edit 


Restriction: 
Traps (TV#5) on Model: 


Type: 
Edit 


Format: 


oo00000000010011 
data descriptor — DDI 
data descriptor — DD2 


data descriptor — DD3 


heal ales 
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DME/DML/DOL 


Description: 

The decimal digits in the sending field specified by the first data descriptor (DD!) are 
edited in accordance with the micro operations in the field specified by the third data 
descriptor (DD3), and moved to the receiving field s d by the second data descriptor. 
If the sending field contains packed decimals they are converted to unpacked decimals 
before they are stored in the receiving field. 

The number of edited characters stored in the receiving field can be either more or less 
than the number of digits in the sending field. The receiving field may have more characters 
when micro operations specify one or more characters are to be inserted. The receiving field 
may have less characters when a micro operation specifies that one or more digits are to be 
skipped. 

The instruction terminates normally when the receiving field is filled. Normal termi 
oceurs even though the sending field or the string of micro operations has not been exhausted. 
n illegal specification trap (Trap 26) is generated if either the sending field or the string 
of micro operations is exhausted before the receiving field is filled. 


ation 


NOTE: Refer to Section 6 of the GCOS 6 Assembly Language Reference manual, Order 
No, CBO? for an explanation concerning micro edit operations which are required 
by the AME and DME edit move instructions. 


DML 


Instruction: 
Decimal multiply 


Restriction: 
Traps (TV#5) on Models 23. 33, 43, and 53 


Type: 
Numeric 
Format: 
15 
00000000007 01001 
data descriptor DDL 
data descriptor — DD2 
Description: 


Multiplies the decimal value at the address specified by the first operand by the decimal 
value at the address specified by the second operand and stores the result, right justified, 
at the address of the second operand. 


DOL 


Instruction: 
Double-shift open-left 


‘Typ 
Shift Long 
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DOL/DOR 


Format: 
ool oe a 8 lo it 15 
0 Ro oO Oo. 0 0.0 
s is number of positions shifted (1-31) 
Description: 


Shifts the contents of the even-odd R register pair (ie, R2 and R3, R4 and R5, R6 and 

7), identified in the Rn field (which must be odd), left the number of bit positions speci- 
fied by the s field. The bit positions vacated by the shift are filled with binary Os. If thes 
ficld contains 0, the shift distance is obtained from bits 11 through L5 of general register 
Rl. 

The contents of the [ register are affected as follows 


o C-bit contains the last binary digit shifted out of the even-numbered R register. 


Pictorial Representation: 


(Wiese saves last bit shifted out of Rn'(0) 


DOR 


Instruction: 
Double-shift open-right 


Type: 
Shift Long 
Format. 
0.1 304 1 # 10 1 1s 
o | Ra of 0 0 O13 1 6 § ] 
sis number of positions shifted (1-31) 
Description: 


Shifts the contents of the even-odd R register pair (.e., R2 and R3, R4 and R5, R6 and 

7), identified in the Rn field (which must be odd), right the number of bit positions speci- 
fied by the s field. The bit positions vacated by the shift are filled with binary Os. If thes 
field contains 0, the shift distance is obtained from bits 1] through 15 of general register 
RI. 

The contents of the I register are affected as follows 


o C-bit contains the last binary digit shifted out of the odd-numbered R register. 
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DOR/DQA/DQH 


Pictorial Representation: 


saves last bit shifted out of Rn(15) 


DOA 


Instruction: 
Dequeue on address 


Restriction: 
Traps (TV#5) on Models 23 and 33 


Type: 

Generic 

Format: 
i) 78 N12 15 
0000 0 0 0 0/0 1 1 OFJ0 0 0 OD 


Description: 

Unlinks a frame whose priority word address exactly matches B1. B2 points to the lock 
word, 

The contents of the I register are affected as follows: 


o If the operation is completed, C is set to 1: otherwise 0. 
o If the frame was found and unlinked, L is set to 0; otherwise 1 
0 Gisset to 0. 


DQH 


Instruction: 
Dequcue from head 


Restriction: 
Traps (TV#5) on Models 23 and 33 


Type: 


Generic 
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Format: 


Description: 

Unlinks the first frame from the list whose priority value equals or is numerically greater 
than the contents of RS. B2 is used to point to the lock word, and B] is returned containing 
a pointer to the priority word of the unlinked frame. 1(G) and I(L) indicate the hit 
conditions. 

‘The contents of the I Register are affected as follows 


© If the operation is completed, C is set to 1; otherwise 0, 


G i Condition 
a 0) Unlinked frame was first whose priority equalled [RS]. 
1 1) Unlinked frame was first whose priority exceeded [RS]. 
ia) ! No frame was unlinked, B1 is unchanged, no priority 
found equal to or greater than [R5]. 
DSB 
Instruction: 
Decimal subtract 
Restriction: 
Traps (TV#5) on Models 23, 33, 43, and 53 
Type: 
Numeric 
Format: 
) 15 
o0 ¢ 0 0 6 0 6 6 0 1 0 tT POSH 
data descriptor — DD1 
data descriptor — DD2 
Description: 


Algebraically subtracts the decimal value at the address specified by the first operand 
from the decimal value at the address specified by the second operand and stores the result 
at the address of the second operand. 
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DSH 


DSH 


Instruction: 
Decimal shift 


Restriction: 
Traps (TV#5) on Models 23, 33, 43, and 53 
Type: 
Numeric 
Format: 
0 1s 
ooo0o00000001071110 
i DDI or Label 1 i 
fo 2 3 7 8 9 154 
sewi[ RFU Jo 0 0 0 2 i 1% 1 =i 07} 
sew? (Lik [RFU a Re . RFU | 
O22 3 789 15 
a. With shift control information in line 
0 15 
foo oo0o00000010111 0 
| DDI or Label 1 | 
1o 2 3 789 : 1s} 
sewif RFU [oo 0 0 ojoji i! i100 44 
scw2 REU 
ool 7 8 9 40 15 
cpu rs[Re | REU UR [RFu d | 


b. With shilt control information in CPU register RS 


Description: 

The decimal value designated by the first operand is shifted the distance (number of 
digits) and in the direction specified by the shift control words. The digit positions that are 
vacated are zero filled. Rounding may be specified for a right shift. If rounding is specified 
and the value of the last digit shifted out is from 5 through 9, the absolute value of the 
operand is increased by one; e.g., +12 becomes +13;-12 becomes 13; 

The decimal shift instructions use two shift control words, SCWI and SCW2. 

The second operand, if present, specifies the value of SCW2, and the assembler generates 
0178 (hexadecimal) as the value of SCW1. The shift control information is taken from 
scw2. 
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If the second operand is omitted, the Assembler generates 0078 (hexadecimal) and 0000 
(hexadecimal) as the values of SCWI and SCW2, respectively, and the shift control informa- 
tion is taken from register RS, The sign character, if any, is not affected by the shift opera- 
tion (i.e., it does not get shifted). 

Note that the formats of SCW2 and RS are reversed; i.e., the information that is assigned 
to the first byte of SCW2 is assigned to the second byte of RS, and that assigned to the 
second byte of SCW2 is assigned to the first byte of RS. 

Shift control information is specified by SCW2 or by register RS as follows: 


o Direction of shift: bit 0 of SCW2; bit 8 of RS 
bit = 0 left shift 
bit = | right shift 
© Distance of shift in digits: bits 3 through 7 of SCW2; bits 11 through 15 of RS 
range = 0 through 31 
© Rounding: bit 8 of SCW2; bit 0 of RS 
bit = 0 do not round 
bit = | round after shifting right (ignored for left shift) 


ENT 


Instruction: 
Enter 


Type: 
Single Operand 


Format: 


address syllable 


Description: 

Puts the processor into the unprivileged (user) mode and then jumps to the location speci- 
fied by the effective address, If the J bit in the mode control (M1) register is on, this instruc- 
tion traps to trap vector #2. 

No indicators are affected, The address syllable must specify a memory location, not a 
register or an immediate operand, 


HLT 


Instruction: 
Halt 


Type: 


Generic 
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HLT/INC/IO 


Format: 


0 78 15 
foo oo ooo ofoo ood 00d 


Description: 

Stops program execution. HLT state is indicated on the control panel. All interrupts will 
be honored. The P field in the S register must equal 1x (i.¢., the central processor must be in 
the privileged state) for this instruction to be executed. If not, the unprivileged use of a 
privileged operation is signified by a trap to trap vector #13. 


INC 
Instruction: 
Increment 
Type: 
Single Operand 
Format: 
oy 34 89 15 
[ [oo of: 0 1 0 1 | __ address syllable | 
boo 4 
Description: 


Copies bit O of the contents of the location or register specified in the address syllable 
into 1(B), then increments by 1 the contents of the location or register. 

This instruction operates in read modify write (RMW) mode, which prevents any other 
processor in a multiprocessor environment from similarly accessing the location being modi- 
fied until the modification is completed. The address syllable can specify a memory location, 
an immediate operand, or an R register. 

The contents of the I register are affected as follows 


o If the incrementation causes a carry to occur, the C bit is set to 1; otherwise, it is set to 
0. 

o If the value being incremented was 767, I(OV) is set to 1; otherwi 
0. However, this can never cause an overflow trap. 

© I(B) is set as described above. 


it is cleared to 


10 


Instruction 
Input/output (word) 


Type: 
Input/Output 
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Formats: 
ol 3.4 8 9 1s 
fi Jo o ofo oo 0 0 | data address syllable a 
H optional : 
channel I function | 
or 
04 3 4 ae! 15 
1}o 0 oO fo 0 0 0 0 | _ datauddress syllable | 
H optional s 
[e 00000x x xi channel address lable | 
t 
ie ee. acai eplond es z 
Description: 


A privileged instruction that can be executed only if the P field in the S registerequals 1x; 
otherwise the instruction traps through trap vector #13. 

This instruction initiates an [/O command bus cycle that either outputs a word to a chan- 
nel or requests the input of a word from a channel, If the channel accepts the I/O command, 
the input/output (1) indicator is set to a one; if it does not accept the command, the [ bit is 
cleared to zero. 

The location of the word to be output or of where the word is to be input is deseribed by 
the data address syllable in the instruction. This address syllable is identical to those in 
single- and double-operand instructions and can speci memory location, an immediate 
operand, or an R register. If a memory location is specified on an output, for example, the 
data word is first read from the memory to the CP and then output from the CP to the 
channel, The memory does not send or receive the data directly to or from the channel. 

The channel number is a 10-bit value contained in the same word with a 6-bit function 
code, This word is contained directly in the instruction, or, if the channel number field (bits 
0-5) in the instruction is zero, in a location pointed to by the channel address syllable.* Tf 
the latter is utilized, it is of the general address syllable form and can specify a memory loca- 
tion or an R register. 

The channel number can specify an output channel (if it is odd) or an input channel (if it 
is even). This has nothing to do with whether the I/O instruction initiates an output com- 
mand or an input command. (It is possible to output to input channels or input from output 
channels, as well as output to output and input from input.) 

The direction of the command is determined by the function code, which also specifies 
the type of data to be input or output. The function code normally addresses a set up, con- 
trol or status register in the channel. However, it could specify a data buffer and thus be 
used to implement a programmed input/output operation. (The latter technique is not used 
by standard I/O channels, which all work on a DMA bi of 1/0.) 

Function codes are thus dependent on the design of a particular channel controller. How- 
ever, the following codes have been assigned and are used by standard channels: 


*On processor to processor transfers, a CAS must be used as the first six bits of a processor channel number are always 


zet0. 
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Input codes: 


02  — Input interrupt control word 

06 Input task word 

OC — Input range 

10 — Input configuration word A 
12 — Input configuration word B 
18 — Input status word #1 

1A — Input status word #2 

26  — Input device ID 

Output codes: 

ol — Output control word 

03 — Output interrupt control word 
7 — Output task 

09 — Output address (see note) 

oD — Output range (see note) 

11 — Output configuration word A 

13 — Output configuration word B 


The 1/O instruction should not use codes 09 and OD as the address and range 
should be output with an IOLD instruction. 


1OH 


Instruction: 
Input/output half-word 


Type: 
Input/Output 

Formats: 
01 3 4 89 15 
TJo 0 0J0 0010 [ data address syllable | 
t optional 1 
[ channel [_tunetion | 

or 

01 3.04 8 9 15 
[ [e 00 [ 00 01 oT data address syllable | 
H optional 1 
00 0 0 0 0 x x x | channel address syllable | 
in ce optional 4 

Description: 


A privileged instruction that is identical to the 1/O instruction except that it transfers a 
byte rather than a word. The data address syllable generates a reference to (1) the right byte 
of an R register or (2) to the left or right byte of a word in main memory. If the data address 
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IOH/IOLD 


syllable identifies an unindexed memory location, the left byte of that memory location is 
the target of the input/output operation; if the data address syllable identifies an indexed 
memory location, the index value is applied (as a byte displacement) to the left byte of that 
memory location to identify the target byte (which may be either the left or right byte ofa 
memory location. depending on whether the index value is even or odd). 

In cases where a byte is written into the right half of an R register or into a memory loca- 
tion (input operation), the other byte of the same word is not modified. 

This instruction is designed for programmed [/O operations. It is not currently used by 
Honeywell implemented controllers. 


IOLD 


Instruction: 
Input/output load 


Type: 
Input/Output 

Formats: 
a4 3.4 89 15 
tfo o ofo o o 1 1] buffer address syllable 
H optional H 
iN channel function (09) 
XX xX X xX xX Xx xX 8 | range address cyllable 
T optional fe 

or 

01 304 89 1s 
1Jo 0 0 [o 0 0 1 1 | bufferaddress syllable | 
if optional t 
[e 0 0 0 0 0 x x x | change address syllable ] 
H optional ' 
x xX x xX x x x Xx x | _ range address syllable | 
oe oe eae 

Description: 


A privileged instruction that is used to set up a device for DMA operation by outputting 
an address and a range to it. It is similar in function to two consecutive I/O instructions in 
that it initiates two I/O output commands, one with a function code of (09), , and one with 
a function code of (OD), ¢ 

The main difference is that it outputs a 24-bit byte address to the DMA address register. 
The address register is 24 bits in length as opposed to the 16-bit length of the other registers 
in the channel. To generate a 24-bit word, the IOLD outputs the effective address of the 
buffer as specified by the “buffer” address syllable, not the contents of the location pointed 
to by it. 

This address is split when put on the bus, with 16 least significant bits being put on the 
data lines and the high-order bits in the “module” field of the address bus. 
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The buffer address syllable must define a memory location If it is not indexed the 
effective address will define the left byte in a word: if it is indexed it can specify either side. 

The channel can either be defined within the instruction or can be pointed to by the 
channel address syllable. 

‘After the first output command, 04 is automatically added to the function code and 
another output command is initiated. This command outputs the contents (a 16-bit word) 
of the location pointed to by the range address syllable. A memory location, immediate 
operand, or R register form of addressing may be used. The range itself is a signed 16-bit 
yalue which defines the number of bytes to be transferred. 

The formats of the I/O output command bus cycles are as follows: 


Q 78 17 23 


Address bus 


Data bus 


ae Range (232K) 

JMP 

Instruction 

Jump 

Type: 

Single Operand 

Format: 
a 34 89 15 
Ce 1 [address syllable 
! optional I 
| oc munahaiarvredioncinnee Cer en maensea wea =| 

Description: 


Jumps to the location specified in the address syllable. If the J bit in the mode control 
(M1) register is set, control then traps to trap vector 

No indicators are affected. The address syllable must specify 4 memory address, not a 
register or an immediate operand. 


LAB 


Instruction: 
Load effective address into B register 


Type: 
Double Operand 
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LAB/LB 


Format: 
0.1 3 4 89 15 
[Lt ro © 44 address syllable | 
Rea eeneee Le aa 
Description: 


Loads the effective address specified by the address syllable into the designated B register. 
Note that this is the address itself, not its contents. No indicators are affected. The address 
syllable can specify a memory address or an immediate operand, but not a register. 


Example: Assume the following: 
Register R3 contains (0007), ¢ 
Register BS contains (BOI0), ¢ 


Memory location (BOI0},, contains (FAO3) ¢ 


The instruction LAB SB7, *B5.SR3 (indirect through BS indexed by R3) will load B7 
with (FAOA), 6. 


LB 

Instruction 

Load bit 

Type: 

Single Operand 

Format: 
oO. 34 89 Is 
[To 0 ofo ® 1 @ 4 address syllable 


Loads the B-bit indicator in the L-register with either a single bit or with the result of a 
test on a group of bits in a word. If any are on, the B bit is set to 1;if none are on, to zero. 

To address a single bit, the address syllable may specify an indexed memory address. The 
index value counts bits relative to bit zero of the effective address. 

To test a group of bits in a word, a mask word following the instruction is utilized. Bit 
Positions in the word at the effective address thal correspond to one bits i 
tested. In this form the address syllable can specify a memory location (unindexed), an 
immediate operand. or an R register, 

For example, to test bit 13 in a word, indexed addressing with an index value of 13 could 
be used (or ~3, +29, etc.) or unindexed addressing and a mask value of 0004. To test bits 
13, 14. and 15, a mask with a value of 0007 should be used. 
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LBC 


Instruction: 
Load bit and complement 


Type: 
Single Operand 
Format: 
ol 34 8 9 15 

ic [e o oft Oo 1 1:0 address syllable ] 
dl optional 1 
h-—— — —4 
Le peneteas ae plane) =e cara 

Description 


Loads the B-hit indicator in the Iregister with either a single bit or with the result of a 
test on a group of bits in a word. If any are on, the B bit is set to 1;if none are on, to zero. 
The single bit loaded or each of the bits tested is then complemented. 

To address a single bit, the address syllable may specify an indexed memory address. The 
index yalue counts bits relative to bit zero of the effective address. 

To test a group of bits in a word, a mask word following the instruction is utilized. Bit 
positions in the word at the effective address that correspond to one bits in the mask are 
ested. In this form the address syllable can specify a memory location (unindexed), an 
immediate operand, or an R register. 

This instruction operates in read modify write (RMW) mode, which prevents any other 
processor in a multiprocessor environment from similarly accessing the location being 
modified until the modification is completed. 


LBF 


Instruction 
Load bit und set false 


Type: 
Single Operand 
Format: 
a1 34 B 9 Is 
io [oo of1 0 0 oo address syllable 
}-----——---- PTE a 4 
: mask (optional) 1 


Deseription: 

Loads the B-bit indicator in the Lregister with either a single bit or with the result of a 
test on a group of bits in a word. If any are on, the B bit is set to 1; if none are on, to zero. 
The single bil loaded or each of the bits tested is then set to zero. 
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To address a single bit, the address syllable may specify an indexed memory address. The 
index value counts bits relative to bit zero of the effective address. 

To test a group of bits in a word, a mask word following the instruction is utilized. Bit 
positions in the word at the effective address that correspond to one bits in the mask are 
tested. In this form the address syllable can specify a memory location (unindexed), an 
immediate operand, or an R register. 

This instruction operates in read modify write (RMW) mode, which prevents any other 
processor in a multiprocessor environment from similarly accessing the location being 
modified until the modification is completed. 


LBS 


Instruction 
Load bit and swap 


Type: 
Single Operand 
Format 
ool 3.4 ae 15 
age Fe ae) Gene o address syllable 
Pes pone optional = aie 
‘i 2 pieces mask (optional) igre ES ! 
Description: 


Loads the B-bit indicator in the I-register with either a single bit or with the result of a 
test on a group of bits in a word. If any are on, the B bit is set to 1; if none are on, to zero. 
The single bit loaded or cach of the bits tested is then set to the previous contents of the 
B bit. 

To address a single bit, the address syllable may specify an indexed memory address. The 
index value counts bits relative to bit zero of the effective address. 

To test a group of bits in a word, a mask word following the instruction is utilized. Bit 
positions in the word at the effective address that correspond to one bits in the mask are 
tested. [n this form the address syllable can specify a memory location (unindexed), an 
immediate operand, or an R register. 

This instruction operates in read modify write (RMW) mode. which prevents any other 
processor in a multiprocessor environment from similarly accessing the location being 
modified until the modification is completed 


LBT 


Instruction: 
Load bit and set true 


Type 
Single Operand 
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Format: 


Description: 

Lozds the B-bit indicator in the register with either a single bit or with the result of a 
test on a group of bits in a word. If any are on, the B pit is set to 1; if none are on, to zero. 
The single bit loaded or cach of the bits tested is then set to one. 

To address a single bit, the address syllable may specify an indexed memory address. The 
index value counts bils relative to bit zero of the effective address. 

To test a group of bits in a word, a mask word following the instruction is utilized. Bit 
positions in the word at the effective address that correspond to one bits in the mask are 
tested. In this form the address syllable can specify a memory location (unindexed), an 
immediate operand, or an R register. 

This instruction operates in read modif 


y write (RMW) mode, which prevents any other 
processor in a multiprocessor environment from similarly accessing the location being 
ed until the modification is completed. 


modi 


LDB 


Instruction: 
Load B register 


Type: 

Double Operand 

Format: 
0 34 &.9 15 
1 Ba io 7001 address syllable | 
a erg aT ction 


Description: 

Loads the designated B register with the pointer contained at the effective address, No 
indicators are affected. The address syllable can specify a memory location, an immediate 
operand, or another B register. 


LDH 


Instruction: 
Load hali-word (byte) into R register 


Type: 
Double Operand 
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Format; 
ol 3 4 8 9 15 
Cy Rn 000041 address syllable 
que se oe 
Description: 


Loads the byte contained at the effective address into the right half of the designated R 
register, with the sign being extended into the left half, bits 0-7, No indicators are affected. 

‘The effective address can specify a memory location, an immediate operand, or another R 
register, with the byte being positioned as follows: 


— memory location, not indexed — left byte 
— memory location, indexed 
index value even left byte 
index value odd ~— right byte 
— immediate operand left byte 
— R register — right byte 


Lxample: Assume that: 


memory location 1000 contains (6789), 5 
register R] contains 0 

register R2 contains | 

register Bl contains (1000), « 


then if LDH SR5, SBI.$R1 is executed: R5 will contain (0067), 4 
but if LDH $R5, SBI.$R2 is executed: RS will contain (FF89), 6 
LDL 


Instruction: 
Load double-word integer 


Type: 
Single Operand 
Format: 
01 304 8.9 15 
ifo o ofi 1 0 0 af address syllable 
Merete shee seca Sc ane 
Description 


Loads the word contained at the effective address into R6 and the following word into 
R?. No indicators are affected. The address syllable can specify 2 memory location, an 
immediate operand, or an R register as follows: 
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© Memory tocation: The left-hand word of a double-word pair will be addressed. Auto- 
increment and auto-decrement modes of addressing will add (subtract) two from the 
base register. A value in the index register will count double-words; it is shifted one 
place to the left before being applied. Auto-indexing will cause one to be added (sub- 
tracted) from the index register. 

© Immediate operand: This will be a double-word operand and thus the instruction will 
be three words in length. 

o Register operand: This form of addressing must address the right-hand register of a 
double-word pair, i.e., either R3, which loads the contents of R2 and R3 into R6 and 
R7, or RS, which selects R4 and R5 


LDR 


Instruction: 
Load R register 


Type: 
Double Operand 
Format: 
0 am 89 15 

| 1 | Rn 10 0 0 of address syllable | 
i 
Begotten reveal aslowi eee nae eine ale 

Description: 


Loads the designated R register with the word contained at the effective address. No indi- 
cators are affected. The address syllable can specify a memory location, an immediate 
operand, or another R register. 


LDT 


Instruction: 
Load stack address register 


Restriction: 
Traps (TV#5) on Models 23 and 33 


Type: 
Generic 
Format: 
i} 304 7 8 ii 12 15 
0.0 0 0fo 0 0 ofo 0 0 ifo oo 0 
00 0 ofo 0 0 ofo] Bn ooo 0 
Description: 
Loads the contents of Bn into the Stack Address Register (T). The contents of the 


I-register are unaffected. 
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LDV 


Instruction: 
Load value into R register 


Type: 
Short Value Immediate 
Format: 
oo 3 4 8 15 
[o ee ee value 
Description: 
Loads the byte contained in the value field of the instruction into the right half of the 


designated R register with the sign being extended into the left half. No indicators are 
affected. 
LEV 


Instruction 
Level change 


Type: 
Single Operand 
Format: 
ol 3 4 ¢. > 15 
1]0 0 oy i 11 00 address syllable 


Description: 

Sets or clears level activity bits according to the contents of the location indicated by the 
address syllable. 

The address syllable can specify a memory location, an individual operand, or an R 
register. 

The P bit in the S register must be set to | or the ring field in the S register must be 1x, as 
appropriate, (i.c., the central processor must be in the privileged state) for this instruction to 
be executed. If the P bit is not set to 1, the unprivileged use of a privileged operation is sig- 
nified by a trap to trap vector #13. 

The contents of the S register are affected as follows: 


© Bits 10 through 15 of the S register are set to indicate the priority level at which proc- 
essing continues after execution of the LEV instruction 


The LEV instruction, when used on a Model 43 or larger with the MMU, performs the 
same level management functions performed without the MMU. However, when an MMU is 
present and a level change takes place, the MMU segment descriptor registers are optionally 
loaded. In SAF mode, the 16 descriptors of segments 0.00 through 0.15 are loaded; in LAF 
mode, all 31 descriptors are loaded. 

The following bit configurations in the indicated location produce the actions described. 
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LEV 


Schedule Interrupt Level, Scan, and Dispatch 


0 1% SB alsie Sp Beeeto 15 
off ofofofofofolo fo] tevetnumber 


The level activity bit for the designated level is set. The level activity bits are scanned and 
the highest active level ascertained. The context of the current level is saved (unless the 
current level is the highest active level). The context of the highest active level is restored 
(again, unless the current level is the highest active level). 


NOTE: Context save/restore is also skipped if the current level and the highest active 
level, though different, share a common save area 


Schedule Interrupt Level, Defer Interrupt 


Ook. be a 3k Be ee RD 15 
oT [e2[ eyo le[efe fo level number 


The level activity bit for the designated level is set. Execution continues at the current 
level. 


Inhibit 


2 1°02), 3 4. |. OO SSeS 15 
[[°[epolefo [opel st fo] tevetnumber 


The level activity bit for the designated level is set. The interrupt vector for the designated 
level is set equal to the interrupt vector for the current level. Execution of the current task 
continues at the designated level. 


Sefiedule Interrupt Level, Suspend, Scan, and Dispatch 


@ 1-2 324-3 € 7 eee 1S 
Tyo opoye o[e oye oT level number 


The level activity bit for the designated level is set. The level activity bit for the current 
level is then cleared. The level activity bits are scanned and the highest level ascertained. The 
context of the current level is saved. The context of the highest active level is restored. 


NOTE: Context save/restore is skipped if the current level and the highest active level 
share a common save area. 
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Suspend, Inhibit 
G32 2 £14 ¢ * 3 15 
| 


The level activity bit for the designated level is set. The level activity bit for the current 
level is then cleared. The interrupt vector for the designated level is set equal to the interrupt 
vector for the current level. Execution of the task continues at the designated level. 


Suspend, Scan, and Dispatch 


012.3 4 § 6 2 8.9 IO 11 i213 ce 
EPP r Pye Pep Ppt ee 


Ends execution at the current level. The level activity bit for the current level is cleared. 
The level activity bits are scanned and the highest active level ascertained. The context of 
the current level is saved. The context of the highest active level is restored (unless the 
current level and the highest active level share a common save area). 


LLIT 


Instruction: 
Load logical half-word (byte) into R register 


Type: 
Double Operand 
Format: 
01 3 4 8 9 15 
EI Rn oo P01 address syllable 
tiona ' 
nee ee ee 4 
Description: 


Loads the byte contained at the effective address into the right half of the designated R 
er, with the left half, bits 0-7 being cleared to zero. No indicators are affected. 

‘The effective address can specify a memory location, an immediate operand, or another R 
register, with the byte being positioned as follows: 


— memory location, not indexed — left byte 
— memory location, indexed 
index value even left byte 
index value odd —right byte 
— immediate operand — left byte 
— R register — right byte 
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Example: Assume that: 


memory location 1000 contains (6789), 5 
register RI contains 0 

register R2 contains | 

register BI] contains (1000), ¢ 


then if LLH SRS, SBI.$RI is executed: RS will contain (0067), 6 
but if LLH SRS, $B1.$R2 is executed: RS will contain (0089), ¢ 


LNJ 


Instruetion: 
Load B register and jump (link jump) 


Type: 
Double Operand 
Format: 
ol 3.4 89 15 
| 1 | Bn (| A ae See! ml address syllable 
jon i 
to ee 2 eNO er A tt 
Description: 


Loads the address of the next sequential instruction into the designated B register and 
jumps to the location specified by the effective address. If the J bit in the M1 register is on, 
this instruction traps to trap vector #2. 

No indicators are affected. The address syllable must speci 
register or an immediate operand, 


a memory location, not a 


LRDB 


Instruction: 
Load remote descriptor base 


Restriction: 
Traps (TV#5) on models without the Memory Management Unit option 


Format: 


i} 7 8 1S 
00 F © 0.0 0 OO} 0.0, Ow 1g 


Description: 
Loads the contents of register B3 into the Remote Descriptor Base Register. 


NOTE: Refer to Appendix H of the GCOS 6 Assembly Language Reference manual, 


Order No. CBO7 for an explanation concerning the use of Remote Descriptors 
and Data Descriptors. 
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MAT/MCL 


MAT 


Instruction 
Alphanumeric move and translate 


Restriction 
Traps (TV#5) on Models 23, 33, 43. and 53 


Type: 
Alphanumeric 


Format: 


0 15 
[eR EEaEES ERS 
data descriptor — DDI 

data des 


jptor — DD2 
data descriptor — DD3 
Description: 


The character string in the sending ficld (specified by the first data descriptor) is trans- 
lated and moved to the receiving field (specified by the second data descriptor). The third 
data descriptor specifies a 256-byte translation table. Each character in the sending field is 
used as a displacement from the base of the table and the corresponding character from the 
table is stored in the receiving field 

If the byte length specified by the first data descriptor is zero, the length is contained in 
the right byte of register R4 and can be from through 255 bytes. If the byte length speci- 
fied in the first data descriptor is not zero, the value, which can be from | through 31, is the 
length. 

If the byte length specified in the second data descriptor is not zero, the value, which can 
be from | through 31, is the length. If the byte length specified by the second data descrip- 
tor-is zero, then RS contains the length on the right byte, and a fill character on the left 
byte. In this case, the length can be 0 to 255 bytes. If the length in the data descriptor is 
non-zero, then the fill character is an ASCII blank (20, ¢). Fill characters, if fill is specified 
by data descriptors, are not translated. If the length of the receiving field specified by 
register R5 is zero, the instruction is aborted and the truncation bit (TR bit) of the CIP 
indicator register is set to 1. 


MCL 


Instruction: 
Monitor call 


Type: 
Generic 
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MCL/MLV/MMM 


Format 


Description: 
Calls monitor by a trap to trap vector #1. 


MLV 


Instruction: 
Multiply R-register by value 


Type: 
Short Value Immediate 
Format: 
ol 3.4 i 15 
{c] Rn A a ey a8] value 
Description: 


Multiplies the value in the designated R-register by the value (with sign extended) con- 
tained in the instruction, A single precision 16-bit product is formed, with overflow bit set if 
necessary, unless the designated register is R7, in which case a double-precision, 32-bit 
signed product is developed in R6 and R7. 


MMM 


Instruction: 
Memory to memory move 


Restriction: 
Traps (TV#5) on Models 23 and 33 


Type 
Generic 
Format: 
0 1 = 15 eo] 1S 
[eo 0 0 000 0f0 0 0 0f1 0 0 0 


Description: 

Moves “n” bytes of memory from one location to another. The address of the first byte 
to be moved is identified by [B2] + [R2], where R2 contains a signed byte displacement 
from [B2]. The first byte location to be moved to is identified by [B3] + (R3], where 
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MMM/MTM/MUL 


R3 contains a signed byte displacement from [B3]. The number of bytes to be moved is 
contained in R6. This number is added to the contents of R2 and R3, and R6 is decre- 
mented to zero. This instruction is interruptable and intermediate results in R2, R3, and R6 
may become visible. Attempts to move partially overlapped fields cause unspecified results. 

The contents of the I Register are unaffected. If R6(0) = 1, Trap 16 occurs. Trap 15 
occurs if the move would exceed available memory or cause register overflow. 


MIM 


Instruction: 
Modify/test M register 


Type: 
Double Operand 
Format 
ol 34 8 9 15 
E Mo [0 000 0 address syllable 
H optional ! 
(eee Sei ee = 
Description: 


Modifies and/or tests the contents of the M register identified in the first operand with 
the contents (mask) of the location specified by the address syllable. 

The address syllable can specify a memory location, an immediate operand, or an R 
register. If the CP does not contain the designated M register, the MTM traps to trap vector 
#5 

The mask is treated as two 8-bit fields; then, depending oh the content of corresponding 
bits in the two fields (i.e., bit 1 in the first field and bit | in the second; bit 2 in the first 
field and bit 2 in the second; ete.), the corresponding bit in the M register (i.e., if bit 1 in the 
two mask fields, then bit 1 in the M register) is altered or tested as follows: 


o If bit nin the first mask field is 1, the corresponding bit in the M register is loaded with 
the contents of the corresponding bit from the second mask field (i.e,, M register is 
modified). 

o If bit n in the first mask field is 0 and the same bit in the second mask field is 1, the 
corresponding bit in the M register is tested. If any of the bits so tested is 1, the B bit 
in the I register is set to 1; otherwise, it is set to 0 (.e., M register is tested). 

o If bit n in the first mask field is 0 and the same bit in the second mask field is 0, the 
corresponding bit in the M register is neither modified nor tested. 


NOTE: The assembly language instructions LEV, SAVE, and STM store the contents 
of the M register in a form suitable for reloading by MTM. 
MUL 


Tnstruction: 
Multiply R register 


Type: 
Double Operand 
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MUL/NEG 


Format 
01 3 4 8 9 15 
iz Rn Lae teal, address syllable | 
1 ionak 1 
jee OEMS Is tenis 1 ei, Cette i: 
Description: 


Multiplies the word in the designated R register by the word in the effective address. The 
product is a 16-bit value with the high order bits truncated unless R7 is specified, in which 
case a double-precision. 32-bit signed product is developed in RO and R7. Single precision 
multiplication sets or clears the overflow (OV) indicator depending on the size of the pro- 
duct; double-precision multiplication cannot cause overflow and thus OV is cleared. 

The address syllable can specify a memory location, an immediate operand, or another R 
register. 

The contents of the I register are affected as follows: 


o If R7 is not specified and the product is more than 2'* -1 (32,767) or less than 
-215 (-32,768), the OV bit is set to 1; otherwise, it is set to 0. 


NEG 


Instruction: 
Negate 


Type: 
Single Operand 


Format: 


a 9 
[Jo ie) ofa Oo FG o| address syllable | 
t 
t 


optional i 


Description: 
Twos complements the contents of the location specified in the addres 
The address syllable can specify a memory location, an immediate operand, or one of the 
R registers. 
The contents of the I register are affected as follows: 


o If a carry occurs (i.e., the value was zero) during the operation, the C bit is set to 1; 
Otherwise, it is set to 0. 

o If the yalue complemented was -32,768, the OV bit is set to 1; otherwise, it is set to 0. 
However, this cannot cause an overflow trap. 
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NOP/OR 


NOP 


Instruction: 
No operation 


Type: 

Branch on Indicator 

Format: 
ool 3.4 , ee 15 
fofoo oft i ti ofo oo oa oo] 
Leo ee option | Le oF 

Description: 


Performs no operation. In effect, it is the opposite of an unconditional branch 
(B) instruction. 
OR 


Instruction: 
Inclusive OR with R register 


Type: 
Double Operand 


Format: 


Description 

Logically ORs the word at the effective address to the word contained in the designated 
R register. No indicators are affected. The address syllable can specify a memory address, an 
immediate operand, or another R register. 

The following chart illustrates the result of inclusively ORing bits: 


First operand bit 


Second operand bit 
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OR/ORH 


Examples: 


R register R register 
(before) Effective Address (after) 

(0000), 5 (0007); 6 (0007); 6 
(FFFO), 6 (0007); 6 (FFF7)i6 
(FFF3),1 6 (0007); 6 (FFF7))6 


ORH 


Instruction: 
Inclusive OR or half-word (byte) 


Type: 

Double Operand 

Format: 
01 304 8 9 15 
pi [ke 01 001 address syllable | 
a ee ee 

Description: 


Logically ORs the byte at the effective address (with its sign extended) to the word con- 
tained in the designated R register. No indicators are affected. The address syllable can 
specify a memory address, an immediate operand, or another R register, with the byte being 
positioned zs follows 


~ memory location, not 


indexed — left byte 
— memory location, indexed 
index value even left byte 
index value odd — right byte 
— immediate operand left byte 
— R register right byte 


The following chart illustrates the results of inclusively ORing bi 


First operand bit Tolofali 


Second operand bit 1fo}1 fo 


Result 1{o]yl fl 
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ORH/QOH/QOT 


Examples 


R register R register 
(before) Effective Address (after) 
(0000); 6 O16 (0007); 6 
(FFFO), 6 OMr6 (FFF7)16 
(FFF3);6 OMr6 (FFF7);¢ 
(Q007)i6 (716 (FF87)1 6 

QOH 

Instruction: 


Queue on head 


Restriction: 
Traps (TV#5) on Models 23 and 33 


Type: 
Generic 
Format: 
0 7 8 11 12 15 
08 0 Oo 6 G0 O O}O 1 1 O]0-b-4 4 
Description: 


Links a new frame into the list before the first frame that has the same priority number, 
before the first frame that has a numerically eee priority number, or as the last frame if 
no equal or greater priority is found. B2 is 1 to point to the lock word of the list, and RS 
contains the priority to be assigned to the new frame. The priority word will be loaded with 
the contents of RS. BI points to the priority word of the frame to be added. The pointer 
following the priority word will be loaded by the CP with the correct frame pointer. 

The contents of the [ register are affected as follows: 


© If the operation is completed, C is set to 1; otherwise 0 


QoT 


Instruction 
Queue on tail 


Restriction: 
Traps (TV#5) on Models 23 and 33 


Type: 
Generic 
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QOT/RLQ/RSC 


Format: 


Description: 

Links a new frame into the list after the last frame that has the same priority number, 
before the first frame that has a numerically higher priority number, or as the last frame if 
no equal or greater priority is found. Bl, B2, and R5 are used as QOH. 

The contents of the I register are affected as follows: 


o If the operation is completed, C is set to 1; otherwise 0. 


RLQ 


Instruction: 
Relinquish stack space 


Restriction: 

Traps (TV#5) on Models 23 and 33 

Type: 

Generic 

Format: 
0 4 hi oe it 12 15 
[o 0 0 ofo o olo o ifo o 0 of 
[o 0 0 ofo o o of ofo[ mm | 

Description: 


Converts a consumed stack frame into available space by updating the current length in 
words (CW) in the stack header. Bn is loaded with the leftmost address of the frame at the 
top of the stack. The contents of the I register are unaffected. 

Trap 16 will occur if CW is already zero, or if RLQ would cause CW to go negative. 

Trap 9 will occur if CW is reduced to zero. 


RSC 


Instruction: 
Rescan configuration 


Restriction: 
Traps (TV#5) on Models 23 and 33 


Type: 
Generic 


ccn 


RSC/RSTR 


Format 


i} 3 4 7 8 12 15 
o 9 0 ofo © © ofo oo 1fooo 7 


Description: 

A privileged instruction that causes the CP to transmit the contents of R7 to the channel 
number (and with the function code) specified in R6, and then to scan a predetermined list 
of channel numbers to determine the presence/absence of optional processors. The results 
of the scan are used to update internal CP firmware/hardware flags that direct instruction 
execution (e.g., trap or execution by optional processor). 

An identical scan is performed automatically on system power up or initialize. The con- 
tents of the I register are unaffected 


RSTR 


Instruction: 
Restore context 


Type 

Single Operand 

Format: 
o1 aa 89 15 
a a ea | address syllable =| 
| optional ' 

Task 
Description: 


Restores the registers specified in the mask starting from the location specified in the 
address syllable. 

The address syllable must specify a memory location. The mask specifies which registers 
are to be restored. If the mask is all zeros, the contents of RI are used as the mask. 

Depending on which bits in the specified mask are set to 1, the registers that can be 
restored are as follows: 


ol 3.4 5 6 7 8 9 10 11 12 13 14 15 
mi ]Ri/ R2]R3]Ra]Rs]Re] R7 1 [8 82] B3 [Ba [Bs [Be 


This mask should be the same as the one used to save the registers (see the 
SAVE instruction). 
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RTCF/RTCN/RTT 


RTCF 


Instruction: 
Real-time clock off 


Type: 
Generic 
Format: 
0 7.8 15 
909 090 0 0 0 O10 O00 9 4 8 1 
Description 


Disables real-time clock, The P field in the S register must equal 1x (i.e., the central proc~ 
essor must be in the privileged state) for this instruction to be executed. If not, the unprivi- 
leged use of a privileged operation is signified by a trap to trap vector #13. 


RTCN 


Instruction: 
Real-time clock on 


Type: 
Generic 
Format: 
0 78 15 
GD O-0. 0 OO OC) Og SONG 18 50 
Description: 


Starts the real-time clock. The P field in the $ register must equal 1x (i.e., the central 
processor must be in the privileged state) for this instruction to be executed. If not, the 
unprivileged use of a privileged operation is signified by a trap to trap vector #13. 


RIT 


Instruction: 
Return from trap 


Type: 
Generic 


Format: 


ie) 1 15 
O26 OO (6 Oe 0 0). BE eS O 8h tt 
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RTT/SAD/SAL 


Description: 

Restores the registers that were saved in the trap save area when the trap was entered. 
Returns the trap save area block to the trap save area memory pool, Retums control to the 
next instruction to be executed (determined by the pointer in the trap save area). 


Restriction: 
Traps (TV#5) on models without Scientific Instruction Processor 


Type: 
Double Operand 
Format: 
bf. S 2% 8 9 15 
1 Of} Sto {1 O 0 1 1 address syllable 
z optional | 
Description: 


Adds the floating-point or integer value in the location, scientific accumulator, or R 
register identified in the address syllable to the contents of the scientific accumulator 
specified in the first operand. The result is saved in the scientific accumulator, SAn, If 
exponent underflow occurs and the EUM in MS is 0, then SAn is set to 0; otherwise, the 
exponent of SAn is 128 too large. 

This instruction uses the optional Scientific Instruction Processor (SIP). A Floating-Point 
Simulator is available to allow this instruction to be executed on systems that do not 
include an SIP. 

Scientific indicator settings are as follows: 


o EU —set to 1 on exponent underflow; otherwise, set to 0. 


SAL 


Instruction: 
Single-shift arithmetic-left 


Type: 
Shift Short 


Format: 


Ooi 3.4 7 & 11 12 15 
of ev [oo 0 ofo o 1 of go) 
+ is number of positions shifted (1-15) 
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SAL/SAR/SAVE 


Description: 

Shifts the contents of the R register, identified in the Rn field, left the number of bit 
positions specified in the s field. The bit positions vacated by the shift are filled with binary 
Qs. If the s field contains 0, the shift distance is obtained from bits 12 through 15 of general 
register R1. 

The contents of the | register are affected as follows: 


o If the contents of bit 0 in the R register changes, the OV bit is set to 1, otherwise, it is 
sel to 0 


Pictorial Representation: 


i set to | if Rn (0) changes 


SAR 


Instruction: 
Single-shift arithmetic-right 


Type: 
Shift Short 
Format: 
ool 3.4 78 dfs fk 15 
ol er [lo 0 0 ofo1 1 of 3 
s is number of positions shifted (1-15) 
Description: 


Shifts the contents of the R register, identified in the Rn field, right the number of bit 
positions specified in the s field. The bit positions vacated by the shift are filled with the 
sign value originally contained in bit 0. 

If the s field contains 0, the shift distance is obtained from bits 12 through 15 of general 
register RI, 

The contents of the I register are affected as follows 


o C bit contains the last binary digit shifted out of the R register. 


SAVE 


Instruction: 
Save context 


Type: 
Single Operand 
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SAVE/SBE 


Format: 

®t Cas 3.9 15 

4/0 © O}4 £ £1 0 address syllable 

' optional 
mask 
Description: 
Saves the registers specified in the mask starting at the location specified in the address 

syllable 


The address syllable must specify a memory address. The mask specifies which registers 
are to be saved. Each bit in the mask represents a particular register which can be saved, as 
shown below: 


GO 13 3 @ § 6 F B 9 1011 12 13: 14-18 


[riper [ro] ea] Ra]R5]Re[R7 | 1] Bi] 82] 83] +] B5 [Bo] BT] 


If a mask bit is set to 1, the corresponding register is saved. If a mask bit is 0, the corre- 
sponding register is not saved. If the mask is all zeros, the contents of RI are used as the 
mask 

The registers are saved in reverse order. For example, if the mask specified X’CAO1’ 
(which, when translated into binary is 1100 1010 0000 0001), indicating that registers Ml, 
R1, R4, R6, and B7 are to be saved, the context save area will contain the registers starting 
with B7 and ending with M1. 


SBE 


Instruction 
Scientific branch if equal 


Restriction: 
Traps (TV; on models without Scientific Instruction Processor 
Type: 
Scientific Indicator Branch 
Format: 
0 34 8 9 15 
010 0fo 1 010 displacement 
Description: 


Branches to the specified location if the result of the most recent scientific comparison 
sets the SL- and SG-bits of the SI register to 0. 

If the J-bit in the mode control (M1) register is set, and if the branch would have taken 
place, this instruction traps to trap vector #2. 
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SBEU/SBEZ 


SBEU 


Instruction: 
Scientific branch if exponent underflow 


Restriction: 
Traps (TV: 


5) on models without Scientific Instruction Processor 


Type: 

Scientific Indicator Branch 

Format: 
0 3.4 & 9 1s 
ool 1 i[o Ie 0 6 displacement 
nn: ee = 

Description: 


Branches to the specified location if the EU-bit of the SI register is equal to 1. 
If the J-bit in the mode control (M1) register is set, and if the branch would have taken 
place, this instruction traps to trap vector #2. 


Restriction: 
Traps (TV#5) on models without Scientific Instruction Processor 


tific Accumulator Branch 


o1 23 4 es 15 
fo 0 | sn [oi 09 1 of displacement | 
VY epetase entation Ek 4 


Description: 

Branches to the specified location if the designated scientific accumulator contains a 
floating-point value algebraically equal to zero. 

If the J-bit in the mode control (M1) register is set, and if the branch would have taken 
place, this instruction traps to trap vector #2 
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SBG/SBGE 


SBG 


Instruction 
Scientifi 


branch if greater than 


Restriction 
Traps (1'V#5) on models without Scientific Instruction Processor 


Type: 

Scientific Indicator Branch 

Format: 
0 3.4 89 15 
di 0 o]o 7 1 6 0 displacement i 
' H 
nena <r oe ae 4 

Description: 


Branches to the specified location if the result of the most recent scientific comparison 
sets the SG-bit of the SI register to 1. 

If the J-bit in the mode control (M1) register is set, and if the branch would have taken 
place, this instruction traps to trap vector #2. 


SBGE 


Instruction: 
Scientific branch if greater than or equal 


Restriction: 
Traps (TV#5) on models without Scientific Instruction Processor 


Type: 

Scientific Indicator Branch 

Format: 
0 34 8 9 15 
010 ofo 1 0 0 Jf displacement a] 
ee en ee eee aes 

Description: 


Branches to the specified location if the result of the most recent scientific comparison 
sets the SL-bit of the SI register to 0. 

If the J-bil in the mode control (M1) register is set, and if the branch would have taken 
place, this instruction traps to trap vector #2 
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SBGEZ/SBGZ 


SBGEZ 


Instruction: 
Scientific branch if SA greater than or equal to zero 


Restriction: 
Traps (TV#5) on models without Scientific Instruction Processor 


Type: 
Scientific Accumulator Branch 
Format: 
ae a. @ 8 9 18 
[ 0 of sa fo 1 oo 3] displacement 
isechn eens BGT, Sacer eee a 
Description: 


Branches to the specified location if the designated scientific accumulator contains a 
non-negative floating-point value. 

If the J-bit in the mode control (M1) register is set, and if the branch would have taken 
place, this instruction traps to trap vector #2. 


SBGZ 


branch if SA greater than zero 


Restriction: 
Traps (TV#5) on models without Scientific Instruction Processor 


Type: 
Scientific Accumulator Branch 
Format: 
89 15 
1100 displacement é] 
a 4 
Description: 


Branches to the specified location if the designated scientific accumulator contains a 
positive floating-point value. 

If the J-bit in the mode control (M1) register is set, and if the branch would have taken 
place, this instruction traps to trap vector #2 
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SBL/SBLE 


SBL 


Instruction: 
Scientific branch if less than 


Restriction: 
Traps (TV#5) on models without Scientific Instruction Processor 


Type: 

Scientific Indicator Branch 

Format: 
a 34 8 9 15 
0 1 0 oJo0 1 0 0 Of displacement s| 
ee cs ee a 

Description: 


Branches to the specified location if the result of the most recent scientific comparison 
sets the SL-bit of the SI register to 1. 

If the J-bit in the mode control (M1) register is set, and if the branch would have taken 
place, this instruction traps to trap vector #2. 


SBLE 


Instruction: 
Scientific branch if less than or equal 


Restriction 
5) on models without Scientific Instruction Processor 


ntific Indicator Branch 


Format: 
oO 34 a 18 15 
[2 10 0Jo 1101 displacement 
a. eee J 
Description: 


Branches to the specified location if the result of the most recent scientific comparison 
sets the SG-bit of the SI register to 0 
If the J-bit in the mode control (M1) register is set, and if the branch would have taken 


place, this instruction traps to trap vector #2. 
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SBLEZ/SBLZ 


SBLEZ 


Instruction: 
Scientific branch if SA less than or equal to zero 


Restriction: 
Traps (TV#5) on models without Scientific Instruction Processor 


Type: 

Scientific Accumulator Branch 

Format: 
0123 4 89 15 
oof sanfo | i 01 displacement | 
| eee eS Sane e ie 4 


Description: 

Branches to the specified location if the designated scientific accumulator identified in 
the first operand contains a floating-point value algebraically equal to or less than 0. 

if the J-bit in the mode control (M1) register is set, and if the branch would have taken 
place, this instruction traps to trap vector #2. 


SBLZ 


Instruction 
Scientific branch if SA less than zero 


Restriction: 
Traps (TV#5) on models without Scientific Instruction Processor 


Type 

Stientifie Accumulator Branch 

Format: 
od 2 ad 8 8 15 
[oof sm [To i oo 0 displacement | 
ree ei 2 eee eee = af 

Description: 


Branches to the specified location if the designated scientific accumulator identified in 
the first operand contains 4 negative floating-point value. 

If the J-bit in the mode control (M1) register is set, and if the branch would have taken 
place, this instruction traps to trap vector #2 
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SBNE/SBNEU 


SBNE 


Instruction: 
Scientific branch if not equal 


Restriction: 
Traps (TV#5) on models without Scientific Instruction Processor. 


Type: 
Scientific Indicator Branch 
Format: 
0 3 
a 1 0 6] 
1 
Wats aires 
Description: 


Branches to the location in the operand if the result of the most recent scientific com- 
parison sets either the SL- or SG-bit of the SI] register to 1. 

If the J-bit in the mode control (M1) register is set, and if the branch would have taken 
place, this instruction traps to trap vector #2. 


SBNEU 


Instruction: 
Scientific branch if no exponent underflow 


Restriction: 
Traps (TV#5) on models without Scientific Instruction Proc 


Type: 

Scientific Indicator Branch 

Format: 
0 34 8 9 Is 
011 ifjo100 i38f displacement ] 

1 

L optional 3 

Description: 


Branches to the specified location if the EU-bit of the SI register is equal to U. 
If the J-bit in the mode control (M1) register is set, and if the branch would have taken 
place, this instruction traps to trap vector #2. 
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SBNEZ/SBNPE 


SBNEZ 


Instruction 
Scientific branch if SA not equal to zero 


Restrictio 
Traps (TV#5) on models without Scientific Instruction Processor 


Tyy 
entific Accumulator Branch 


Format: 


0 O]sanfo 1 01 


Description: 

Branches to the specified location if the designated scientific accumulator identified in 
the first operand contains a floating-point value not algebraically equal to 0. 

If the J-bit in the mode control (M1) register is set, and if the branch would have taken 
place, this instruction traps to trap vector #2 


SBNPE 


Instruction: 
Scientific branch if no precision error 


Restriction: 
Traps (TV#5) on models without Scientific Instruction Processor 


Type: 
Scientific Indicator Branch 
Format 
0 304 
ic re Die 1 oO 
i 
Ln eS 
Description: 


Branches to the specified location if the PE-bit of the SI register is equal to 0. 
If the J-bit in the mode control (M1) register is set, and if the branch would have taken 
place, this instruction traps to trap vector #2. 


INSTRUCTIONS AND ADDRESSING 4.95 


ccm 


SBNSE/SBPE 


SBNSE 


Instruction: 
Scientific branch if no significance error 


Restriction: 
Traps (IV#5) on models without Scientific Instruction Processor 


Type: 
Scientific Indicator Branch 
Format: 
co) 304 gs F 15 
oii ofoioo il displacement | 
Pegs pe es Sa te at J 
Description: 


Branches to the specified location if the SE-bit of the SI register is equal to 0. 
If the J-bit in the mode control (M1) register is set, and if the branch would have taken 
place, this instruction traps to trap vector #2. 


SBPE 


Instruction: 
Scientific branch if precision error 


Restriction: 
Traps (TV#5) on models without Scientific Instruction Processor 


Type: 
Scientific Indicator Branch 
Format: 
a 3.4 89 Is 
o 1011/0 1 0 0 of displacement ] 
eee ete SP ea 4 
Description: 


Branches to the specified location if the PE-bit of the SI register is equal to 1. 
If the J-bit in the mode control (M1) register is set, and if the branch would have taken 
place, this instruction traps to trap vector #2. 
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SBSE/SCL 


SBSE 


Instruction: 
Scientific branch if significance error 


Restriction: 
Traps (TV#5) on models without Scientific Instruction Processor 


Type: 
Scientific Indicator Branch 
Format: 
304 8 9 15 
o 1 ft ofe 1 2 6 of displacement 
eee ares CPU, eee eer vate J 
Description: 


Branches to the specified location if the SE-bit of the ST register is equal to 1 
If the J-bit in the mode control (M1) register is set, and if the branch would have taken 
place, this instruction traps to trap vector #2. 


closed-left 


Type: 
Shift Short 


Format: 


ool 3 4 7 8 11 12: 15 


(eT em Je oo ofo oo |] s ] 


s is number of positions shifted (1-15) 


Description: 

Shifts the contents of the R register identified in the Rn field left the number of bit posi- 
tions specified in the s field. The bits shifted out of the register are placed in the bit positions 
vacated by shifted bits as they are shifting. 

If the field contains 0, the shift distance is obtained from bits 12 through 15 of general 
register R1. No indicators are affected. 
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SCL/SCM/SCR 


Pictorial Representation: 


SCM 


Instruction: 
Scientific Compare 


Restriction: 
Traps (TV#3) on models without Scientif 


Instruction Processor. 


Type: 
Double Operand 
Format: 
O13 4 89 15 
Li i[sa [i 0 0 01 address syllable 
Description: 


Compares the contents of the scientific accumulator identified in the first operand to the 
floating-point or integer value in the location specified in the second operand. 
Scientific indicator settings include the following: 


SG — Set to | if contents of the scientific accumulator are greater than the contents of 


the location ; otherwise, set to 0. 
SL — Set to 1 if contents.of the scientific accumulator are less than the contents of the 


location: otherwise, set to 0, 
SCR 


Instruction: 
Single-shifl closed-right 


Type: 
Shift Short 


Format: 
ne a ok 


1 8: 
of Rn [oo o ofo 1 o 1 s 


s is number of positions shifted (1-15) 
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SCR/SCZD/SCZQ 


Description: 

Shifts the contents of the R register, identified in the Rn field, right the number of bit 
positions specified in the s field. The bits shifted out of the register are placed in the bit 
positions vacated by shifted bits as they are shifting. 

If the s field contains 0. the shift distance is obtained from bits 12 through 15 of general 
register R1. No indicators are affected. 


Pictorial Representation: 


SCZD 


Instruction: 
Scientific compare to zero (2 words) 


Restriction 
Traps (TV#3) on models without Scientific Instruction Processor 


Type: 
Single Operand 
Format: 
0 304 & 8 15 
Li 1 0 o]1 0 0 0 1 address syllable 
4 
Description: 


Compares the short-precision floating-point value in the specified location or scientific 
accumulator to 0 
Scientific indicator settings include the following: 


SL — Set to | if contents of the location are less than 0; otherwise, set to 0. 

SG— Set to | if the contents of the location are greater than Q; otherwise, set to 0. 

PE — Set to | if nonzero bits are lost during right shift for sacaling before comparison: 
otherwise, set to 0. 


SCZQ 


Instruction: 
Scientific compare to zero (4 words) 
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SCZQ/SDL 


Restriction; 
Traps (TV#3) on models without Scientific Instruction Processor 
Type: 
Single Operand 
Format: 
0 3. es 9 15 
It 2 O1l 2 @ BB address syllable 
fe eee Sibel | Joe } 
Description: 


Compares the floating-point value in the specified location or scientific accumulator to 0. 
Scientific indicator settings include the following: 


SL — Set to | if contents of the location are less than 0; otherwise, set to 0. 
SG — Set to | if the contents of the location are greater than 0; otherwise, set to 0. 
SDI 


Instruction: 
Store double-word integer 


Type: 
Single Operand 
Format: 
0 3 4 89 15 

L io 0 6/7 2 Oo 1 6 address syllable 
i : 
cease alee, UN ieee A 

Description: 


Stores the contents of R6 and R7 into the effective address and the following word. No 
indicators are affected. The address syllable can specify a memory location, an immediate 
operand, or enother R register as follows 


o Memory location: the left-hand word of a double-word pair will be addressed. Auto- 
increment and auto-decrement modes of addressing will add (subtract) two from the 
base register. A value in the index register will count double words; it is shifted one 
place to the left before being applied. Auto-indexing will cause one to be added (sub- 
tracted) from the index register. 

o dmmediate operand: this will be a double-word operand and thus the instruction will 
be three words in length. 

o Register operand: this form of addressing must address the right-hand register contain- 
ing a double-word pair, i.e., either R3, which causes the contents of R6 and R7 to be 
stored in R2 and R3, or RS, which selects R4 and RS. 
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SDV/SLD 


SDV 


Instruction: 
Scientific 


Restriction: 
Traps (TV#3) on models without Scientific Instruction Processor 


Type: 

Double Operand 

Format: 
¢ 12 2 # 8 9 15 
Li a san [1 1 0 0 0 address syllable | 
areas: eee J 

Description: 


Divides the contents of the scientific accumulator identified in the first operand by the 
contents of the location, scientific accumulator, or R register specified in the second 
operand. The result is saved in the scientific accumulator (except for the remainder, which is 
ignored). 

If the second operand is =$R4, =$R5, or =$R6, the integer value contained in the specific 
R register is internally conyerted to floating-point format before it is divided into the SA 
register specified by the first operand. 

Scientific indicator settings include the following 


EU — Set to | on exponent underflow, otherwise, set to a 


SLD 


Instruction: 
Scientific load 


Restriction: 
Traps (TV#3) on models without Scientific Instruction Processor 


Type: 
Double Operand 


Format: 


Description: 

Loads the contents of the location, scientific accumulator, or R register identified in the 
second operand into the scientific accumulator identified in the first operand. 

Scientific indicator settings include the following: 


EU — Set to 1 on exponent underflow; otherwise, set to 0. 
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SML/SNGD 


SML 


Instruction: 
Scientific multiply 


Restriction: 
Traps (1 V#3) on models without Scientific Instruction Processor 


Type: 
Double Operand 
Format: 
o 12 3 4 89 15 
[ 1 of SAn [ 1 100 of address syllable 
float eee ME Se ! 
Description: 


Multiplies the contents of the scientific accumulator identified in the first operand by the 
contents of the location, scientific accumulator, or R register specified in the second 
operand. The result is saved in the scientific accumulator. 

If the second operand is an R register, the integer value contained in the specific R register 
is internally converted to floating-point format before it is multiplied to the SA register 
specified by the first operand. 

Scientific indicator settings include the following: 


EU — Set to 1 on exponent underflow; otherwise, set to 0, 


SNGD 


Instruction: 
Scientific negate (2 words) 


Restriction: 
Traps (TV23) on models without Scientific Instruction Processor 


Type: 

Single Operand 

Format: 
0 a 4 6 9 15 
1% 0 Of @ 0 1 Ff address syllable ] 
i optional | 


Description: 
Negates the short-precision floating-point numberat the location or scientificaccumulator 
specified in the operand. 
If the address syllable specifies =$R4, =SR5, =SR6, or =$R7, then a scientific program 
error trap (TV#20) occurs. 
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SNGQ/SID 


SNGQ 


Instruction: 
Scientific negate (4 words) 


Restriction: 
Traps (TV#3) on models without Scientific Instruction Processor 


Type 

Single Operand 

Format: 
) 3 4 8 9 15 
[i 2 0 oft 1 0 7 0 address syllable | 
| 
L 

Description 


Negates the long-precision floating-point number at the location or scientific accumulator 
specified in the operand. If the address syllable specifies =$R4, =SR5, =$R6, or =$R7, then 
a scientific program error trap (TV#20) occurs. 


SID 


Instruction: 
Subtract double-word integer 


Restriction: 
Traps (TV#5) on Models 23 and 33 


Type: 

Double Operand 

Format: 
&® £ 304 7 8 9 1s 
ifo o ofo 1 0 o address syllable 
flees | 
baw wer eee SEEN Sci mnea came Gee 4 

Description: 


Loads the difference of the double-word integer contained in R6 and R7 and the contents 
of the double-word location specified by the address syllable in R6 and R7. 
s considered the high-order bit. 
R7(15) is considered the low-order bit, 
The contents of the I register are affected as follows 


© If carry C is set to 1; otherwise 0. 
© If overflow OV is set to 1; otherwise 0. 
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Instruction: 
Single-shift open-left 


Type: 

Shift Short 
Format: 

0.1 34 7 8 uo 15 
Rn 00 0 ofo 0 0 of $ 
s is number of positions shifted (1-15) 

Description: 

Shifts the contents of the R register, identified in the Rn field, left the number of bit 


positions specified in the s field. The bit positions vacated by the shift are filled with binary 


Os 
If the s field contains 0, the shift distance is obtained from bits 12 through 15S of general 


register RI. 
The contents of the I register are affected as follows: 


o C bit contains the last binary digit shifted out of the R register. 


Pictorial Representation: 


Q Rn 15 


ts saves last bit shifted out of Rn (0) 


SOR 


Instruction: 
Single-shift open-tight 


Typ 

Shift Short 

Format: 
ool 3.44 7 _8 Ws 12 15 
0 Rn oo 0 O]0 1 0 6 s 


s is number of positions shifted (1-15) 
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SOR/SRCH 


Description: 

Shifts the contents of the R register, identified in the Rn field. right the number of bit 
positions specified in the s field. The bit positions yacated by the shift are filled with binary 
Os. 

If the s field contains 0, the shift distance is obtained from bits 12 through 15 of general 
register R1. 

The contents of the I register are affected as follows: 


© C bit contains the last binary digit shifted out of the R register. 
Pictorial Representation: 


0 Rn 15 


of 
saves last bil shifted out of Rn (15) =i 
SRCH 


Instruction: 
Alphanumeric search 


Restriction: 
Traps (TV#5) on Models 23, 33, 43, and 53 


Type: 
Alphanumeric 
Format: 
0 15 
00000000001 0190 09.9 
data descriptor — DD1 
data descriptor — DD2 =f 
data descriptor — DD3 
Description: 


The character string or array of character strings defined by the third data descriptor 
(DD3) is searched to see if it contains any of the search arguments (one or more) in the 
search list defined by the first data descriptor (DD1). If a match is found, the Gand L bits 
of the CIP indicator register are cleared to zero, and the displacement and search argument 
number are loaded into the receiving field defined by the second data descriptor (DD2). The 
receiving field must be four bytes long and word aligned, otherwise the results are 
unspecified, The displacement is the distance in bytes between the origin of the string (or 
array) to be searched and the position at which the first match occurs. The search argu- 
ment number designates the one that causes the match. The first argument in the list is 
identified as 0, the second as 1, ete. The format of the receiving field is shown below. 


0 150 15 
search argument number L displacement ] 
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SRCH/SRDB 


If a match is not found, the G-bit of the CIP indicator register is cleared to zero, the L-bit 
is set to one, and the receiving field is not changed. 

The search argument list can contain one or more search arguments cach consisting of one 
or more characters. If multiple arguments are specified, each must be the same length, 

If the length field of DDI is not equal to zero, the search argument list contains only one 
search argument whose length (1 to 31 bytes) is specified by the field. 

If the length field of DD! is equal to zero, the search argument list is specified by register 
R4, The format of register R4 is shown below. 


0 7 8 15 
L search argument length search list length 


If the search argument length is equal to the search list length, the search list consists of 
only one argument. 

If the ratio of the search list length to the search argument length is an integer, that 
integer designates the number of search arguments. 

If the ratio of the search list length to the search argument length is not an integer, the 
ratio is truncated to the integer value and that integer designates the number of search 
arguments. 

The character string (or array) to be searched is specified by DD3. If the length field of 
DD3 is not equal to zero, the operand is a character string whose length (1 through 31) is 
specified by the length field. If the length ficld is equal to zero. the operand to be searched 
is specified by register RG. The format of register R6 is shown below. 


0 7 8 15 


operand element length operand length | 


If the operand element length is one, the operand is a character string whose length 
(specified by the low order byte of R6) must be from 1 through 255. In this case the search 
argument Jength must be less than or equal to the operand length, otherwise a not found 
indication will result. 

If the operand element length is not equal to one, it specifies the length of each element 
of an array. The length of the array is the largest multiple of the operand element length 
that is less than or equal to the operand length (specified by the low order byte of R6). In 
this case, if the search argument length is greater than the operand clement length, cach 
search will overflow into the next entry except when the last operand element is searched. 
Thus the last comparison will result in a mismatch. 


SRDB 


Instruction: 
Store remote descriptor base 


Restriction: 
Traps (TV#5) on models without the Memory Management Unit option. 
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SRDB/SRM 


Type: 
Generic 
Format: 
0 8 15 
0000 00 0 0 oO 0° OF 1 ar # 
Description: 


Stores the contents of the Remote Descriptor Base Register in register B3. 

NOTE: Refer to Appendix H of the GCOS 6 Assembly Language Reference manual, 
Order No. CBO7 for an explaination concerning the use of Remote Descriptors 
and Data Descriptors. 


SRM 


Instruction: 
Store register masked 


Type: 

Double Operand 

Format: 
o1 34 89 1s 
1 Rn 1 o1 0 1f address syllable | 
I optional i 

Description: 


Stores contents of the designated register in the effective address under control of a 
16-bit mask, Every bit (zero or one) in the register with a corresponding mask bit of one is 
stored: those corresponding to zero bits in the mask are not ransferred and the original bits 
in the effective address remain unchanged. 

The mask is contained in the word following the instruction. If it is all zeros, the con- 
tents of Rl are used as a mask. If RI also contains all zeros, the instruction does no 
operation. 

No indicators are affected. The address syllable can specify a memory location, an 
immediate operand, or another R-register. 
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SRM/SSB/SST 


Example: Contents of: 


Effective Address Effective Address 
Register Mask (before) (after) 
(ABCD); 6 (OOFF); 5 (1234) 6 (2CD)1 5 
(ABCD) «, (1lthe 123416 (0325)1 6 
SSB 
Instruction: 


Scientific subtract 


Restriction: 
Traps (TV#3) on models without Scientific Instruction Processor 


Type: 
Double Operand 


Format: 


Description: 

Subtracts the contents of the location, scientific accumulator, or R register identified in 
the second operand from the contents of the scientific accumulator specified in the first 
operand. The result is saved in the scientific accumulator. 

If the second operand is an R register, the integer value contained in the specific R register 
is internally converted to floating-point format before it is subtracted from the SA register 
specified by the first operand. 

Scientific indicator settings include the following: 


EU — Set to | on exponent underflow; otherwise, set to 0. 


SST 


Instruction: 
Scientific store 


Restriction: 
Traps (TV#3) on models without Scientific Instruction Processor 


Type: 
Double Operand 


Format: 4 8 9 TS 
{1 a address syllable 
Pepto een Eley 2 ee ae arene i 
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SST/SSW 


Deseription: 

Stores the contents of the scientific accumulator identified in the first operand in the 
location, scientific accumulator, or R register specified in the address syllable. 

Tf the second operand is an R register, the floating-point value contained in the specific 
scientific accumulator is converted to integer format before it is stored into the specified 
R register. 

Scientific indicator settings include the following: 


EU — Set to | on exponent underflow; otherwise, set to 0. 

SE — If the converted integer is too large to fit in a 16-bit (=$R4, =SR5. =$R6) or 32-bit 
(=SR7) field, the SE bit is set to one; if the converted integer fits, the SE bit is cleared to 
zero, If an R register is not specified (location =$SA1, =SSA2, or =SSA3), however. the 
SE bit is unchanged. 

PE — Changed only when the floating-to-integer conversion takes place. If the floating- 
point value contains a non-zero fraction. is set to a one, otherwise, it is cleared to 
zero, If the SEM bit of M5 is zero (no SE trap or SE cleared), the preceding description 
of PE is correct; however, if SEM is set to one, and SE is set by this instruction, the PE 
is redefined to mean that if the fractional portion of the floating-point value is > 1/2 and 
M4 (round) = 1, then PE is set, otherwise, PE is cleared 


SEM affects the result stored in R4, R5, R6, or R7 if SE 1s set by this execution 


o If SEM is zero the largest magnitude integer (ie. 7FFF, 7PFFFFFF, 8000, or 
80000000) of the same sign xs the floating-point value is stored and no trap occurs. 

o If SEM is one, the floating-to-integer conversion is recomputed with the temporary 
assumption that truncation instead of round applies. The low-order 15 or 31 bits of 
this result plus the proper sign are then stored. 


SSW 


Instruction: 
Scientific swap 


Restriction 
Traps (TV#3) on models without Scientific Instruction Processor 


Type: 

Double Operand 

Format: 
G1 Se 2 4 7 8 9 Is 
1 1] San fi 1 0 140 address syllable ] 
tr 5 7 
Noy ao __optional _ = 4 

Description: 


Swaps the contents of the scientific accumulator identified in the first operand with the 
ety of the location, scientific accumulator, or R register specified in the address 
syllable. 

if an R register is specified as the second operand, the value specified by the first operand 
is internally converted to integer format, and the value specified by the second operand is 
internally converted to floating-point. These converted values are then interchanged. 
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SSW/STB/STH 


If SEM is zero and the floating-point value converted to integer format cannot fit in the 
specified R register(s), then the largest magnitude of the proper sign is swapped instead (one 
of 7FFF, 7FFFFFFF, 8000, or 80000000). 

If SEM is one, and the floating-point value converted to integer format cannot fit in the 
specified R register(s), then the instruction is cancelled (no changes in either SAn or R) and 
an SE trap (TV#21) occurs, 

Scientific indicator settings include the following: 


EU — Set to 1 on exponent underflow, otherwise set to 0. 

SE — Set to 1 if result of floating-to-integer conversion is too large to fit into integer 
register; cleared to 0 if it fits the specified register; otherwise, unchanged if no floating- 
to-integer conversion. 

PE — Mod only if floating-to-integer conversion performed; set to 1 if floating-point 
value contains non-zero fraction; otherwise, cleared to 0. 


STB 


Instruction: 
Store B register 


Type: 
Double Operand 
Format: 
Q 4! 3.4 &. a 15 
1 Bn 1 of 2 tf fF address syllable 
‘optional 
Description: 


Stores the address contained in the designated B register into the location specified by the 
effective address. No indicators are affected. The address syllable can specify a memory 
location, an immediate operand, or another B register. 


STH 


Instruction: 
Store R register half-word (byte) 


Type: 

Double Operand 

Format: 
04 3 4 89 15 
1 Rn ol 1id address syllable 
nn ee eee Rete ais 


Description: 
Stores the right-hand byte of the designated R register into the half-word specified by the 
effective address. The other half is not changed. No indicators are affected. 
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STH/STM/STR 


The effective address can specify a memory location, an immediate operand, or another 
R register, with the byte being positioned as follows: 


— memory location, not 


indexed — left byte 
memory location, indexed 
index value even — left byte 
index value odd — right byte 
— immediate operand — left byte 
— R register — right byte 
Example: Assume that: 
register Bl contains 1000; 4 
— register RI contains O 
register R2 contains | 
register RS ABCD), 6 
location 1000 contains (1234)1 6 


then if STH SRS, $BI.SR1 is executed: location 1000 will contain (CD34); 5 
but if STH SRS, $B1.SR2 is executed: location 1000 will contain (12CD); ¢ 
STM 


Instruction: 
Store M register 


Type: 
Double Operand 
Format: 
01 3.4 8 9 15 
1 Mn OF 10 address syllable 
1 optional 1 
ita aye es = a at 
Description: 


Stores the 8-bit M register identified in the first operand in the right half-word of the 
location specified in the address syllable; the left half-word of the location is filled with Is. 

The address syllable can specify a memory location, an immediate operand, or one of the 
R registers, No indicators are affected. On Models 23 and 33, the register number must be 1; 
otherwise, traps to trap vector #5, 


STR 


Instruction: . 
Store R register 


Type: 
Double Operand 


INSTRUCTIONS AND ADDRESSING 4-111 cc7l 


STR/STS/STT 


Format: 
8.9 45 
1 1 1 0 address syllable 
optional \ 
Description: 


Stores the word contained in the designated R register into the location specified by the 
effective address. No indicators are affected, The address syllable can specify a memory 
location, an immediate operand, or another R register. 


STS 


Instruction: 
Store S register 


Type: 
Single Operand 
Format: 
01 34 89 15 
fife o oft 1000 address syllable 
1 
———— one pea ia eto oe | 
Description: 


Stores the contents of the status register in the location specified by the effective address. 
No indicators are affected. The address syllable can specify a memory location, an immediate 
operand, or an R register. 


STT 


Instruction: 
Store stack register 


Restriction: 
Traps (TV#5) on Models 23 and 33 


Type: 

Generic 

Format: 
0 3 4 7 8 re 1s 
oo 0 0J0 0 0 oJo00 1/0000 
o 0 0 O1]0 0 0 O}]0 0 0 O]J0 0 0 90 
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STT/SUB/SWB 


Description: 
Stores the contents of the Stack Address Register (T) into B7. The contents of the I 
register are unaffected. 


SUB 


Instructio: 
Subtract from R register 


Type: 
Double Operand 
Format: 
ool 3 8 9 15 
1 Rn 06 1°60 0 address syllable 
-_ optional ee. 
Description: 


Subtracts the word at the effective address from the word contained in the designated R 
register. The carry (C) and overflow (OY) indicators are set if carry and/or overflow occurs 
respectively: otherwise, they are cleared to zero, The address syllable can specify a memory 
location, an immediate operand, or another R register. 


Examples: 

R Register Effective Address R Register 5 c ov 

(before) (before and after) (after) (after) (after) 

-32767 asl -32768 0 0 
32768 +1 1 1 

a | i?) 1 0 

SWB 

Instruction: 


Swap B register 


Type: 

Double Operand 

Format: 
01 3 4 89 Is 
1 Bn fa. i 4 tL address syllable | 


i optional 


os = ee 
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SWB/SWR/VLD 


Description: 

Swaps the address contained in the designated B register with the address at the effective 
address. No indicators are affected. The address syllable can specify a memory location, an 
immediate operand, or another B register. 


SWR 


Instruction: 
Swap R register 


Type: 
Double Operand 


Format: 
ol 3.4 a 8 15 
| 1 | Rn t £ Eo 8 address syllable 
i optional 

Description: 


Swaps the word contained in the designated R register with the word at the effective 
addr No indicators are affected. The address syllable can specify a memory location, an 
immediate operand, or another R register. 


VLD 


Instruction: 
Validate address, range, and access rights 


Restriction: 
Traps (TV#5) on models without the Memory Management Unit option, 


Type: 
Generic 


Format: 


oo0o0000 0fooe of: 01 4] 


Description: 

Determines whether or not certain data accesses are valid without actually attempting 
them. It accepts a virtual address, interpreted as the start of an area to be verified; a size, in 
bytes; and an effective ring number to be used in the validation. These items are loaded into 
base register BS, general register R3 and general register R5, respectively, before execution. 
The instruction returns a condition code in R3 as follows: 
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VLD/VRF 


-1 — Invalid address. Segment does not exist or is not large enough for the data area 
specified. 
0 — Read access permitted in given ring, write access forbidden, 
+2 — Read access and waite access both permitted in given ring. 
-2 — Read access and write access both forbidden in given ring. 


This instruction is useful, for example, in a system subroutine that executes at a high level 
of privilege and has access to critical data, When called on behalf of a user, the system sub- 
routine can validate that user's right to access the data in question by using the 
VLD instruction. 

The contents of the I register are unaffected. 


VRE 


Instruction: 
Alphanumeric verify 


Restriction: 
Traps (TV#5) on Models 23, 33, 43, and 53 


Type: 
Alphanumeric 
‘ormat: 
Format 0 15 
oo 0600 0000 1 00 0 0 0 

data descriptor — DDI 
dala descriptor — DD2 
data descriptor — DD3 

Description: 


The character string or array of character strings defined by the third data descriptor 
(DD3) is examined. If at least one character of the string (or element of the array) does not 
match any one of the verify arguments, the G-bit of the CIP indicator register is cleared to 
zero, the L-bit is set to one, and the receiving field specified by the second data descriptor 
(DD2) is loaded with the displacement. The displacement is the distance in bytes between 
the origin of the string (or array) and the place where the first mismatch is found. The for- 
mat of the receiving field is shown below. 


If each of the characters of the string (or elements of the array) is equal to any one of the 
verify arguments, the G- and L-bits of the CIP indicator register are cleared to zero and the 
receiving field is not changed. 

If the length field of DDI is not equal to zero, the verify argument list contains only one 
search argument whose length (1 through 31 bytes) is specified by the field. 
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VRF/WDTF 


If the length field of DD1 is equal to zero, the verify argument list is specified by register 
R4. The format of register R4 is shown below. 


verify argument length | verify list length 


If the verify argument length is equal to the verify list length, the verify list consists of 
only one argument. 

If the ratio of the verify list length to the verify argument length is an integer, that integer 
designates the number of verify arguments. 

If the ratio of the verify list length to the verify argument length is not an integer, the 
ratio is truncated to the integer value and that integer designates the number of verify 
arguments. 

The character string (or array) to be verified is specified by DD3. If the length field of 
DD3 is not equal to zero, the operand is a character string whose length (1 through 31) is 
specified by the length field, If the length field is equal to zero, the operand to be searched 
is specified by register R6, The format of register R6 is shown below. 


operand element length operand length 


If the operand element length is one, the operand is a character string whose length 
(specified by the low-order byte of R6) must be from 1 through 255. If the operand is a 
character string, the length of the verify argument must be one, otherwise, the results are 
unspecified : 

If the operand element length is not equal to one, it specifies the length of each element 
of an array. The length of the array is the largest multiple of the operand element Jength 
that is less than or equal to the operand length (specified by the low-order byte of R6). In 
this case, if the verify argument length is greater than the operand element length, each 
verify will overflow into the next entry except when the last operand is verified. Thus the 
last comparison will result in a mismatch 


WDTF 


Instruction: 
Watchdog timer off 


Restriction: 
Traps (TV#5) on Model 33 without Watchdog Timer option 


Type: 
Generic 
Format: 
7 8 15 
00008000 0 0-0 0.0 I Pet 
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WDTF/WDTN/XOH 


Description: 

Disables the watchdog timer. The P field in the $ register must equal Ix (i.e., the central 
processor must be in the privileged state) for this instruction to be executed. If not, the 
unprivileged use of a privileged operation is signified by a trap to trap vector #13. 


WDTN 


Instruction: 
Watchdog timer on 


Restriction: 
Traps (TV#5) on Model 33 without Watchdog Timer option 


Type: 
Generic 
Format: 
7 8 15 
000900 6 0 0/0 @ 0 OO ty beg 
Description: 


Enables watchdog timer. The P field in the S register must equal Ix (Le., the central 
processor must be in the privileged state) for this instruction to be executed. If not, the 
unprivileged use of a privileged operation is signified by a trap to trap vector #13. 


XOH 


Instruction: 
Half-word (byte) exclusive OR with R register 


Type: 
Double Operand 
Format: " 
ae 3.4 a 9 15 
1 Ro 0110 i1{ address syllable 
i optional = 
Description: 


Logically “exclusive ORs” the byte at the effective address (with sign extended) to the 
word contained in the designated R register. No indicators are affected. The address syllable 
can specify a memory address, an immediate operand, or another R register, with the byte 
being positioned as follows: 
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cc7i 


XOH/XOR 


— memory location, not 
indexed left byte 
memory location, indexed 


index value even left byte 
index value odd right byte 
immediate operand left byte 
R register right byte 


The following chart illustrates the result of exclusively ORing bits: 


First operand bit of of 1a] 
Second operand bit 1 
Result L 
Examples 
R Register (before) Effective Address R Register (after) 
(0090); 5 (O7)16 (0007 )i 6 
(0007); 5 (O76 (0000), 6 
(FFFF); 5 (88)i6 (0077 )i¢ 
XOR 
Instruction: 


Exclusive OR with R register 


Type: 
Double Operand 
Format: 
bs 15) 
address syllable 
1 

a a cil 

Description: 


Logically “exclusive ORs” the word at the effective address to the word contained in the 
designated R register. No indicators are affected, The address syllable can specify a memory 
address, an immediate operand, or another R register. 

The following chart illustrates the result of exclusively ORing bits: 


na 


° 


First operand bit 


0 
Second operand bit 0 
oO 


Result 
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Examples 


R Register (before) 
(0000, 4 

(0007) 
(FFEP), 5 
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Effective Address 
(0007), 
(0007), 5 
(8888); 5 
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XOR 


R Register (after) 
(0007) « 
(0000): « 
(7777) 5 


